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The 86-foot pressure vessel illustrated above is a Stabilizer 
built for a petroleum refining plant. This unit and its Over 
head Receiver were Steel-Weld Fabricated by Mahon 
in accordance with the A.S.M.E. 1952 Code. Platforms, 
Ladders, and other miscellaneous iron, to complete this 
unit in the field, were also produced by Mahon. Equip: 
ment of this type, and the products, parts and assemblies 
shown at the left are typical of thousands of Steel-Weld 
Fabricated units produced and machined by Mahon for 
hundreds of processing plants and manufacturers 0 
processing machinery, machine tools, and other types o 
heavy mechanical equipment. Perhaps you, too, could 
profit by discussing this unique service with a Mahon eng 
neer. If you require special equipment, or parts or assemblies 
including large, heavy pieces, where time and pattern cos! 
are a consideration, Mahon Steel-Weld Fabrication mo; 
prove to be the answer. You can turn to Mahon with complete 
confidence . . . personnel and facilities are available within 
the Mahon plant to do the entire job from drawing board te 
finished machining. You will find in the Mahon organization ° 
reliable source with ultramodern fabricating, machining on 
handling facilities to cope with any type of work regardles 
of size or weight. See Mahon’s Insert in Sweet's Product De 
sign File, or have a Mahon engineer call at your convenience. 
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Fabricated Inconel averages nine months’ longer service in comparative 


tests of radiant W-tubes for roller hearth bright annealer 


What life can you get from fabricated Inconel radiant 
tubes? The figures at the right speak for themselves. 


But here’s a bit more on the service conditions. 


The place: a large steel company. The work: bright 
annealing steel tubing. The atmosphere: slightly reduc- 
ing. The temperature: 1725° (much higher in tube 
firing leg.) The fabrication: designed, formed and 
welded by Brown-Hutchinson Iron Works, Detroit 11, 


Michigan. 


Perhaps Inconel would improve furnace equipment 
life in your plant, too. This high strength alloy is re- 
markably resistant to oxidation at high temperatures 
and to corrosive furnace atmospheres. It lends itself 
to a wide variety of designs and is readily fabricated. 


To further explore Inconel’s possibilities, write Inco 
for a copy of “Keep Costs Down — When Tempera- 
tures Go Up.” It tells where, when, and why Inconel 
solves high temperature metal problems. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


Inconel 


For more information, turn to Reader Service Card, Circle No. 359 


the Radiant Tube Problem 





REPORT ON LIFE OF “’W’’-TYPE RADIANT 


FIRING TUBES 


—— 



































veer | Life Record Condition 
Numb Ww 
of Tule — m pe od of Previous INCONEL at End 
U ace vag Tube of Test 
1 ma hag ig 125 24 months 38 months Still OK 
No. 2 Furnace Failed after 
2 N.S. No. 6, Top 095 10 months 36 months Removed 
— 
No. 4 Furnace Still OK 
3 S.S. No. 9, Top 125 20 months 38 months i 
4 Nis. No 5 Top 125. | 25months | 33 months | Still OK 
eee 
Accidentally 
5 ne hag ay a .095 26 months damaged at Scrapped 
ae . ee 11th month 
————— 
No. 4 Furnace Il OK 
6 S.S. No. 10, Top .125 29 months 31 months Sti 
= 
No. 4 Furnace Failed after 
7 N.S. No. 6, Top -125 23 months 31 months Removed 
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Polyethylene tape being irradiated. (All illustrations courtesy General Electric Co.) 


Now available in limited quantities in form of tape . . . Many 
Properties of ordinary polyethylene improved. 


® ORDINARILY, POLYETHYLENE is a 
thermoplastic. When bombarded by 


Comes 


briefly, 


diated 


Now yu 


The 


crgy particles, however, it be- 
in infusible material. 


This, 
is the significance of “‘irra- 
olyethylene”, a new material 
ergoing industry evaluation. 
rst commercially available 
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irradiated polyethylene is Irrathene 
101, developed by General Electric 
Company's Chemical & Metallurgical 
Division. Irrathene 101 is only lightly 
crosslinked to preserve the flexibility 
and toughness of the conventional 
plastic. It is produced by electron 
bombardment. The electron beam is 


Electron Bombardment Produces New Plastic — 


Irradiated Polyethylene 


by JOHN B. CAMPBELL, Associate Editor, Materials & Methods 


obtained by removing the tungsten 
target from a standard million-volt 
resonant transformer-type x-ray ma- 
chine and replacing it by a thin stain- 
less steel window which allows the 
beam to escape into the air. In large- 
scale production, higher-voltage ma- 
chines would probably be used. 

At the present time, Irrathene 101 
is available only in the form of tape, 
and only in pilot plant quantities. 
The tape is 0.005 in. thick, 1 in. 




















In the past two years there has been a crescendo of 
scientific interest in the effects of high-energy radiation 
on the properties of thermoplastics. There are several 
different reasons for such interest. One is that irradiation 
offers a new technique for theoretical study of the nature 
of polymers. On a more practical level are the need to 
evaluate materials for use in atomic power installations 
and the possibility of beneficial changes in properties 
that might broaden applications for nonmetallics. 


Results of these scientific investigations show that one 
of two things may happen to thermoplastics that are ir- 
radiated: they may crosslink or they may degrade. These 
effects are permanent. What happens to some of the most 
common plastics is shown in Table 1. 


Of the materials that crosslink, polyethylene has at- 
tracted the most attention. Its favorable combination of 
physical, chemical and electrical properties has made it 
potentially one of the most important nometallic ma- 
terials available for both consumer and industrial appli- 
cations. The prospect of being able to eliminate the dis- 
advantages generally associated with a thermoplastic 
material and yet retain its useful properties unimpaired 
is irresistible. 


The exact mechanism of the crosslinking in polyethy- 
lene is still subject to debate. In. effect, however, hydro- 
gen atoms are knocked off the polymer chains leaving 
active free radicals which join to form a three-dimen- 
sional network of carbon-to-carbon bonds. The displaced 
atoms are removed in the form of a gas. 


The amount of crosslinking is proportional to the 
radiation dosage. Actually, it takes only a small amount 
of crosslinking to alter considerably the properties of 
polyethylene. According to Charlesby, only one bond 
change per 1000 carbon atoms greatly changes the prop- 
erties of polyethylene, and 5000 bond changes may be 
caused by just one high-energy particle collision. Charles- 
by, in his work at the British Atomic Energy Research 
Establishment in Harwell, used a dosage unit correspond- 
ing to about 50 million roentgen units. It took just 0.05 
such units (producing about 0.5 crosslinks per molecule) 
to convert polyethylene to a material that would not melt 
and was virtually insoluble in all usual organic solvents 
at elevated temperatures. 


The exact dosage required for minimal crosslinking 
depends upon the molecular weight of the polyethylene. 
Lawton and his associates at the General Electric Re- 
search Laboratory, who carried out their investigations 
with resonant transformer-type cathode ray equipment, 
found that the critical dosage varies inversely with the 


Background of a New Material 


1.31 power of the molecular weight. They also fo 
that, although crosslinking efficiency varied among poly. 
mers, it was not affected by changes in dosage 101 
by any changes in temperature between —-100 and 380 F. 

Conventional polyethylene “melts” when its crystalline 
regions are destroyed. These crystalline regions also melt 
at about the same temperature in irradiated polyethylene 
but the crosslinks hold the molecules together and a flex. 
ible, amorphous material with certain rubber-like prop: 
erties is formed. The modulus of elasticity of lightly 
irradiated polyethylene drops off with increasing tempers. 
tures up to about the melting point of conventional poly. 
ethylene. Above that temperature it increases, following 
closely the behavior predicted by the theoretical formula 
for amorphous, rubber-like elasticity. The modulus of 
elasticity of irradiated polyethylene at temperatures above 
the usual melting point also increases with the amount of 
crosslinking and, therefore, with the radiation dosage. 
Extremely high dosages, on the order of 20 units, pro- 
duce a material which is hard and glass-like, even at 
room temperature. 

Not all evidence on the effects of even small amounts 
of radiation is on the plus side. Surface oxidation occurs 
when polyethylene is irradiated in air, and experts appear 
to disagree on the extent to which such oxidation ma 
adversely affect certain mechanical properties. 

So far, the properties of irradiated polyethylene seem 
to be independent of the nature of the high-energy par- 
ticles. Neutrons from an atomic pile, pure gamma particles 
from cobalt 60, x-rays, beta rays and electrons have been 
used. The choice is an economic one. In addition to 
differences in cost of the sources, different penetrating 
abilities must be considered. For example, high-energy 
electrons have relatively limited penetration and would be 
suitable primarily for thin materials, whereas gamma 
diation is much more penetrating and would be suitable 
for thicker materials. Basing his calculations on some 
rough but apparently reasonable assumptions, Charles) 
recently estimated that the cost of irradiating polyethylen¢ 
on a full commercial scale by use of fission products might 
be on the order of five cents a pound. 

Both materials producers and product manufactures 
are exploring the possibilities of plastics irradiation 
Many of them are taking advantage of the facilities offer: 
ed by the High Voltage Engineering Corp., Cambridge 
Mass. This company, primarily a supplier of high-voltagt 
equipment, is currently renting its own experiment 
radiation facilities by the hour and has just recently ™ 
stalled a continuous belt conveyor that feeds plastic shapés 
under the electron beam. 
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wide 1 comes in 36-yd_ rolls. 
Orher sizes and forms are being de- 
veloped but, in the near future, the 
material will probably be available 
I forms such as film and lay- 
g that can be passed more 
ontinuously through the elec- 


tron im. 


Table 1—What Happens to 
Polymers when Irradiated 
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Polymers that Polymers that 








Crosslink Degrade 
Bytadiene-acrylonitrile Cellulose 
copolymers 
Chlorinated polyethy- | Polyisobutylene 
lene 
Chlorosulfonated poly- | Polymethyl meth- 
ethylene acrylate §) | 
GRS rubber | Polymonochloro- 
trifluoroethylene 
Notural rubber Polytetrafluoro- 
ethylene 
Neoprene Polyvinyl chloride * 
Nylon Polyvinylidene 


chloride 

Polyacrylic esters 
Polydimethylsiloxanes 
Polyesters 
Polyethylene 
Polystyrene 
Polyvinyl acetate 
Polyvinyl alcohol * 
Silicone rubber 
Styrene-acrylonitrile co- 

polymers 
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Table 2—Stress Cracking 

















Characteristics 
| Days for conven- 
Corrosive medium (77 F)* | tional polyethy- 
lene to crack** 
Acetic acid ] 
Cyclohexane 3 
Chlorobenzene 20 
Triton x-100 (1 0%) 3 
Triton x-100 (1 00%) 3 
Acetone a 
Toluene 22-100 
ligroin 30 
Silicone oil 1 
Carbon tetrachloride 50 
Methanol 1-3 
linseed oil 70 
* Be 


Laboratories Crack Resistance Test. 
ich Case Irrathene 101 failed to crack in 100 


** In y 


days, 


Table 3—-Compression Set 








at 302 F 
Dosage, Compression Set, 
10° roentgen % 
> EEE 
5 45 
7.5 26 
10 13 
15 4 
a 














What is New 


Here is how Irrathene 101 differs 
from conventional polyethylene: 

1. It has no melting point. Ir- 
radiation converts polyethylene from 
a fusible thermoplastic that melts 
about 230 F to a thermoset material 
that will char and burn if it gets hot 
enough, but will not melt. 

2. It exhibits no stress-cracking. 
Ordinary polyethylene often cracks 
when it is exposed under stress, 
either internal or applied, to various 
chemical environments, such as 
soaps, detergents, solvents, organic 
acids, etc. As the results of the Bell 
Laboratories crack resistance test in 
Table 2 indicate, Irrathene 101 
showed no cracking after 100 days 
in any of a dozen environments 
ordinarily destructive to conventional 
polyethylene. General Electric reports 
further that it has never been able 
to crack a sample in this test at 
room temperature, even in the most 
active chemical environments. 


“ 


3. It holds its shape at elevated 
temperatures (except as noted be- 
low). As Fig 1 indicates, the 
strength of irradiated polyethylene 
decreases steadily with increasing 
temperature up to 230 F (110 C) at 
which point the curve levels off and 


shows a residual strength of 100-200 
psi up to at least 390 F (200 C). 
This residual strength gives the ma- 
terial “form stability’, i.e., the ability 
to hold its shape when under no load 
or under very light loads at elevated 
temperatures (provided the material 
is strain-free and lacks preferred ori- 
entation). According to General Elec- 
tric, irradiated bottles of 4-6 oz ca- 
pacity containing a high-boiling liq- 
uid can be heated to 300 F without 
deforming. 


4. It is elastomeric at elevated 
temperatures. Under an applied load, 
it deforms only a certain amount, 
after which it does not continue to 
flow appreciably. When the load is 
wedi the material recovers al- 
most completely. The relationship 
between stress and strain at elevated 
temperatures is shown in Fig 2, and 
compression set values at 302 F are 
given in Table 3. 


5. It may have improved dielec- 
tric strength at elevated tempera- 
tures. Dielectric strength of conven- 
tional a i ap is reported to 
drop off rapidly at elevated temper- 
atures. The improvement produced 
by radiation may be only apparent, 
since dielectric strength of conven- 
tional polyethylene is difficult to mea- 
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Fig 1—Effect of temperature on tensile 
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strength, 


elongation and tension-set of irradiated and non- 


irradiated polyethylene (molecular weight: 


“H14F 
BIF 
302 F 


Dosoge: 15 x 10© Roentgen 
(800 KVP Electrons) 
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Fig 2—Stress-strain relationships for irradiated poly- 
ethylene (molecular weight: 21,000) at various tem- 


peratures. 


sure above 230 F. 

6. It has better solvent resistance 
at elevated temperatures. Solvent ab- 
sorption at room temperature is only 
slightly less. At elevated tempera- 
tures Irrathene 101 swells badly but 
does not dissolve in chemicals that 
dissolve conventional polyethylene. 
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Fig 3——Effect of dosage on tensile strength of polyethylenes of various molecular weights. 
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Fig 4—Effect of dosage on elongation of polyethylenes of various molecular weights. 


Unchanged Properties 


In most other respects, irradiated 
polyethylene does not differ signifi- 
cantly from conventional polyethy- 
lene. Here are some of the most im- 
portant: 

1. It is not much stronger or 
tougher at room temperature. The 
relationship between radiation dos- 
age and tensile strength is shown in 
Fig 3 and the relationship between 
dosage and elongation in Fig 4. 


2. It is not any more resistant to 
heat aging. Like the conventional 
material, irradiated polyethylene ox- 
idizes when exposed for long peri- 
ods at elevated temperatures. With- 
out surface protection, Irrathene 101 
is not recommended for continuous 
use above 220 F. According to Gen- 
eral Electric, a phenolic-base varnish 
provides suitable surface protection 
for higher temperatures, but no de- 
tails are available at this time. 


200 





Another Angle “” 


This article is about wha 
happens to the polymer, poly. 
ethylene, when it is subjected 
to radiation, but what happens | 
to the monomer, ethylene, may 
have even a greater economic 
impact in the future. 


The process now used for 





the polymerization of ethylene 
gas requires pressures of up to 
35,000 psi and careful control | 
of the generated heat to keep | 
temperature from running away, | 
The result is tremendously ex. | 
pensive process equipment. 
However, Prof. J. J. Martin 
and his associates at the Uni. 
Michigan are now 
properties of 


versity of 
evaluating the 
small quantities of polyethylene 
that have been 
means of pure gamma radiation 


produced by 


at room temperature and a pres. 
sure of only 1000 psi. Prof 
R. D. Bretton, at Yale Uni 
versity, is studying this problem 
from a more theoretical view 
point. The use of electron bom 
plored 

Judging from the effects ol 
radiation on conventional poly 
ethylene, it is likely that poll 
ethylene produced by radiation 
would have somewhat different 
properties than polyethylene pro- 
commercial 


duced by current 


p rocesses. 








3. It is net any more dimensiot 
ally stable at elevated temperatutt 
(except as noted previously). Ir 
radiation, at least in practical dos 
ages, does not ‘‘freeze’’ orientatid 
or strains in fabricated parts. fo 
example, polyethylene tape is somt 
what oriented as a result of the & 
trusion process and, therefor 
shrinks when heated. Irradiated tap 
also shrinks. Although irradiatio 
crosslinks the molecules while th 
are oriented, the crosslinking 1s °F 
such a low order that the moleculéyy 
are still able to return to a randooyy 
pattern upon heating. Similarly, "FR 
ternal strains resulting frot 
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These rolls of tape illustrate the difference between irradiated and 


non-irradiated polyethylene tape. 


Smolding process are relieved upon 
heating, and injection-molded irradi- 
fated parts warp just as do conven- 
Stional parts. Blown bottles that have 
Sbeen irradiated have complete form 
stability upon heating because they 
are free of internal strains. 

Other physical and electrical prop- 


erties of irradiated polyethylene are 
given in Table 4. 


. -as 


Limitations 


Irradiated polyethylene has some 
™ important limitations: 
© 1. it cannot be injection molded 
for extruded, since it is a thermo- 
m set material. At present, it must 
® be irradiated in its final form or as 
Ba fabricated part. This means each 
i different senile to be made of ir- 
im radiated polyethylene would require 
¥ its own 
# setups. 

. It is presently limited to thin 


irradiation and handling 


# 
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ethylene. 


cross sections. Depth of penetration, 
and hence the effectiveness, of an 
electron beam depends upon voltage. 
This is illustrated by the ionization 
curve for the standard General Elec- 
tric million-volt x-ray machine in 
Fig 5. The curve for a more power- 
ful machine would be similar in 
shape but on a different scale. 

3.,, It is not likely to be available 
in a broad range of colors, since 
many dyes are affected by irradia- 
tion. Transparency and translucency, 
however, are not affected by radia- 
tion. 

4. It is presently an expensive ma- 
terial. The irradiation process re- 
quires a large financial investment in 
equipment. Since the process is haz- 
ardous, the primary equipment, ex- 

nsive in itself, must be heavily 
shielded and elaborate precautions 
must be taken for the protection of 
operating personnel. The high cost of 
equipment and protection means that 


Table 4—Typical Properties of Irrathene 101 


40 @60 
Depth of Penetration, Mils 





Tensile Strength, psi 
Modulus of Elasticity, psi 
Ultimate Elongation, % 
Rockwell Hardness 
Specific Gravity 
Water Absorption 
Flammability 
ua) Acid and Alkali Resistance 
| Solvent Resistance 


Sunlight Resistance 
Dielectric Strength, v/mil (5-mil film) 
°/T 77 F 
>/T 122 F 
/S77F 
S122 F 
Power Factor (60-10,000 cycles) 
Dielectric Constant (60-10,000 cycles) 


Insulation Resistance, megohms (80-100 mils) 


1800-2200 
18,000-20,000 
500-600 
Rll 
0.92 
Negligible 
Slow burning 
Excellent 
Good below 140 F. Badly swollen by hydro- 
carbons and chlorinate sompounie above 


| 140-210 F. 


Poor 


2500 
2300 
1800 
1800 
<0.0005 
2.3 
>20 x 106 
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low material cost can be attained only 
by a high production level. 


Applications 


Applications are expected primari- 
ly where the excellent electrical prop- 
erties, moisture resistance, toughness 
and other properties of conventional 
polyethylene are required along with 
form stability above 210-230 F or 
outstanding resistance to stress crack- 
ing. Examples are packaging which 
must withstand steam sterilization or 
cooking temperatures, and electrical 
insulation for continuous exposure to 
Class A temperatures or short expo- 
sures at 300-390 F. Ability to use 
polythylene film or tape for hotter 
electrical applications would probably 
make possible a reduction in size of 
some equipment with resulting eco- 
nomies and improved operating char- 
acteristics. Irrathene 101 is now being 
evaluated for such applications. 

General Electric has indicated that 
it will announce shortly a stabilized 
form of Irrathene suitable for con- 
tinuous exposure to air at tempera- 
tures up to about 250 F. Such a ma- 
terial would further broaden the pos- 
sibilities for irradiated polyethylene. 
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Fig 5—lonization curve showing penetration of 800 KVP electrons in poly- 














Sulfurized 6-6-2 form tool used in backing-off Backing-off end cam relief cutters with 6-6-2 sulfurized form 


operation. (Photos courtesy Spiral Step Tool Co.) tool. 


Tool Steels 


New Sulfur-Bearing 


—A NEW MATERIALS PREVIEW 


Service case histories demonstrate improve- 
ments achieved over conventional types. 


@ Working on the theory that the 
sulfides in free-machining steels act 
as internal lubricants in improving 
machinability, metallurgists of the 
Latrobe Steel Co. investigated the 
effect of sulfur additives on tool 
steels. As a result, they have de- 
veloped a number of sulfur-bearing 
high alloy tool steels which are giving 
excellent service as gear hobs and in 
a number of other difficult tooling 
operations. 

In preparing these sulfurized tool 
steels, sulfur is added in controlled 
quantities during melting to form 
alloy sulfides which are distributed 
throughout the steel in the same 
manner as the carbides. Initial de- 
velopment was limited to the molyb- 


denum-tungsten 6-6-2 grade of high 
speed steel known as M-2, but suc- 
cess with this grade led to the 
development of other  sulfurized 
grades in both high speed and high 
carbon-high chromium die steels. 
Latrobe is now producing these sul- 
furized steels in most of its high 
alloy tool steel analyses. 

Laboratory tests have shown that 
the properties of these steels are not 
adversely affected by the sulfur con- 
tent. Bend tests made on regular and 
sulfurized M-2 at a hardness level 
of Rockwell C65 gave similar 
strength and deflection values in both 
the transverse and longitudinal direc- 
tions for both steels. Unnotched Izod 
impact strengths on sulfurized M-2 


at a hardness level of Rockwell C 
66 average 42 ft-lb which compare 
favorably with 29-ft-lb obtained on 
regular M-2 at the same hardness 
level. Cutting-edge strength was also 
unaffected in laboratory tests. There 
is no difference in heat treatment pro- 
cedure for hardening these steels. 

However, the service performance 
of a steel is the major criterion 10 
determining its suitability. Under 4 
number of severe service tests, the 
life of the finished tool made of ths 
new steel was better than th it of 
tools produced from conventional high 
speed steels. A number of case /iisto- 
ries show the improvement obtained 
by substituting these sulfurized steels 
for regular steels. 


MATERIALS & METHODS 
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Part: Side Milling Cutter 


Operation: Turning with carbide tipped tools, depth of cut 0.125 in., feed 
0.008 to 0.10 in. 
Old: Maximum permissible speed with molybdenum-tungsten 6-6-2 stock was 
350 to 385 sipm. 
New: Speed with sulfurized molybdenum 2-8-1 stock increased to 746 sfpm, 
there was no evidence of tearing and the microinch finish was twice as good as 


that obtained previously. 











Case 2 


Case 3 





Case 4 
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Case 5 





Part: Side Milling Cutter 

Operation: Form relieving using a roughing cut of 0.002 in. 

Old: Using Molybdenum-tungsten 6-6-2, it was necessary to sharpen the form 
tools eight to ten times to complete the operation and considerable tearing 
occurred. 

New: Using sulfurized molybdenum M-1, the form tool required sharpening 
only once. The excellent finish obtained permitted the elimination of a hand 
finishing operation. Over-all saving amounted to 13, hr per milling cutter. 


Part: End Cam Relief Cutters (see photos) 

Operation: Back-off operation 

Old: Form tools had to be resharpened after each operation when molybdenum- 
tungsten 6-6-2 was used, even though the steel had been heat treated to improve 
its back-off characteristics. 

New: Nine similar cutters made of sulfurized molybdenum-tungsten 6-6-2 steel 
were backed-off without resharpening the form tool. 


Part: Hob 

Operation: Backing-off 

Old: When backing off regular molybdenum-tungsten 6-6-2 hobs, a form tool 
of molybdenum-tungsten 6-6-3 high speed steel needed resharpening after six 
hobs were produced. 

New: Using sulfurized molybdenum-tungsten 6-6-2, 55 hobs can be produced 
with a similar tool before resharpening is necessary. 


Operation: Drilling 134-in. deep blind holes in 4140 steel, using a 34-in. 
diameter drill with a 118-deg drill point. Cutting oil: 1 to 20. Hardness of 
steel 285 Brinell. 


Old: FEED-IN. SPEED-FPM HOLES DRILLED 

0.85C, 4Cr, 2V, 8Mo 0.005 57 29 
0.007 57 12 
0.007 45 38 

New: 

Sulfurized 0.85C, 4Cr, 2V, 8Mo 0.005 57 38 
0.007 57 18 
0.007 45 49 




















Hot? 


Which Method for 


‘In deep drawing titanium, cost factors 
very definitely favor hot drawing. 





by RALPH G. GILLESPIE, Brooks & Perkins, Inc. 


@ Because titanium is structurally 
similar to magnesium, techniques for 
working the two metals should be 
similar. This is the premise on which 
Brooks & Perkins worked in develop- 
ing a process for the hot deep-draw- 
ing of titanium. The procedure has 
been employed in the forming of 
commercial titanium _— RC-55 
and RC-70 and the alloy RC-130A. 

Tooling for Precip drawing is the 
same as that used for processing mag- 
nesium. The temperature required for 
the satistactory drawing of RC-55 is 
about the same as that for magnesium, 
but somewhat higher temperatures are 
required in forming RC-70 and RC- 
130A. Speeds suitable for magnesium 


work well with titanium. Pressures, 
however, are higher since titanium ts 
a stronger met al than magnesium. For 
lubrication, colloidal graphite serves 
in the deep drawing of both metals. 
If colloidal graphite is used, galling 
offers no difficulties and it appears 
that this material is the best lubricant 
available for forming tit ene wheth- 
er the operation is performed hot or 
cold. 

In forming commercial titanium, 
RC-55 and RC-70 can be treated alike 
with the exception that the latter re- 
quires about a 100 F rise in tempera- 
ture to compensate for its higher 
strength. Ease of forming with either 


of these materials depends on the 


Commercial titanium parts hot drawn in one operation from 0.040, 0.062 and 0.64-in. 


Cross-section of a hot deep-drawn RC-55 
titanium cylinder, 0.025 in. thick, 3 in. in 
diameter and 5 in. deep. 


severity of the draw, the thickness of 
the material and the capabilities of th 
tools. To form RC-130A the temper. 
ature must be raised further but care 
is necessary to avoid heating into the 
range in which embrittlement o 
because of a bsorption of nitrogen ai 
oxygen. 

By following these procedures, 
has been possible to complete deep 
draws in one operation which had 
previously required multiple draws 
Titanium can be deep drawn mort 
readily than brass, aluminum, or steel. 

A cylinder hot drawn in one oper- 
ation from 0.025 in. gage RC-55 is 


illustrated. The cylinder is 3 in. 


Continued on page 100 


The first two parts drawn hot from RC-130A. Metal thickness was: left 0.042 in.; right 


0.045 in. 
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Cold? 


" .. the various cost factors still favor 


working at room temperature. 





by J. WALTER GULLIKSEN Worcester Pressed Steel Co. 


Commercially pure titanium is suf- 
ficiently ductile to be deep drawn at 
room temperature using conventional 
methods. The major problem in draw- 
ing operations is the tendency of the 
metal to gall and score. Parts which 
have been deep drawn at Worcester 
Pressed Steel Co. have been of sufh- 
cient variety to prove the feasibility 
of handling commercial titanium in 
this manner. 

Deep drawing is basically a matter 
of controlled plastic flow for the metal 
being drawn must be stressed beyond 
the elastic limit, but not in excess of 
the ultimate tensile strength. There- 
tore a rather critical balance must be 
maintained between the various stress- 


es involved. In general, metals having 
a fairly wide spread between yield 
point and ultimate tensile strength are 
best suited for deep drawing. Com- 
mercially-pure titanium sheet meets 
this condition moderately well in the 
annealed condition. l‘urthermore, it 
has an elongation of 20 to 30% 
which is a favorable factor. 

In the first trials using 0.062 in. 
gage Ti 75A, cups 3-13/16 in. o.d. x 
2-1/8 in. deep were readily drawn 
from blanks 6-9/16 in. dia, a re- 
duction in diameter of 34%, using 
a conventional double action cam-type 
press. Tools were made of hardened 
tool steel and had been used in pro- 
duction for making cups of cold 


rolled steel. Drawing speeds in gen- 
eral use tor steel were too fast for ti- 
tanium and better results were ob- 
tained when the press was slowed to 
approximately half the usual speed. 
Several cups were successfully 
drawn showing that the titanium was 
sufficiently plastic to take the defor- 
mation, but the surface of the cups 
was badly scratched and scored. It was 
obvious from these early tests that lu- 
brication was to be a major problem. 
Since the pressures required for 
drawing titanium are considerably 
greater than for mild steel, various 
high pressure lubricants including 
pigmented materials were tried out. 


Continued on page 101 


Titanium can be successfully drawn cold on a conventional double action press although drawing speeds 


should be about half those used for steel. 
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Hot * Continued from page 98 


dia by 5 in. deep and the corner 
radius is 1/4 in. No difhculty was en- 
countered in this draw and it is rea- 
sonable to suppose that had the punch 
been longer than 5 in., a considerably 
deeper cylinder could have been suc- 
cessfully drawn. This is an unusually 
deep draw for a 3 in. dia cylinder and 
results on this job indicate that in 
some cases titanium may be even 
easier to hot draw than magnesium. 

Various parts made of RC-70 in 
single operation draws are shown in 
other illustrations. Radius at juncture 
of side with bottom can well be 1/4 
in. or even 3/16 in. Smaller radii can 
be held at the bottom of a box draw 
than at the side corners. 

Important to remember in evaluat- 
ing the depth of draws and the radii 
possible is the fact that the parts il- 
lustrated were drawn without difh- 
culty on the first attempts. Had the 


dies been made for draws ol greatel 


depth and sharper radii, more severe 
draws could have been made. It is 1m- 
possible at this time to predict the ulti- 
mate in drawability. All that can be 
said now is that parts such as those il- 
lustrated can be production hot drawn 
in one operation. 

Apparently anything that can be 
drawn in magnesium in one opera- 
tion can be drawn in RC-55 and RC- 
70. Although RC-130A is more difh- 
cult to draw, progress is being made 
in the development of single-draw 
techniques. 

In deep drawing titanium, cost 
factors very definitely favor hot draw- 
ing over cold drawing. Steel or quality 
controlled cast iron (Meehanite) dies 
are required for either process. Dies 
for one operation drawing (hot) are 
much cheaper than dies for three or 
more stages. One heating of material 


is less time consuming and | 

than the intermediate anneals 

with cold drawing, and the an 
handling in process is reduc 

hot drawing. The use of ¢ 
graphite lubricant with hot d: 
eliminates the troublesome an 

scrap and rework problems which ar 
associated with galling and seizing 
encountered in present cold drawing 
techniques. It has been our experienc 
that when three or more cold draws 
are required to make a part in alumi- 
num, the same part is cheaper made 
from magnesium in one hot draw. 
This has generally been true even 
though material cost has been some. 
what higher using magnesium. Th 
same principle is even more valid 
when evaluating relative cost facto: 
of cold drawn vs hot drawn titaniun 


Various parts hot deep-drawn in one operation from commercial titanium RC-55 and RC-70 and titanium alloy RC-130A. 


@ a b®. 


RC-70_ titanium si parts 
drawn hot in one opera- 
tion. Metal thicknesses, 
left to right, 0.035 in., 
0.035 in., 0.035 in. 
and 0.062 in. 
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Cold ” Continued from page 99 


provement was found, but 
as left to be desired. 

Phosphate coating (Bonderizing) 
th tal before applying the lubri- 
cant proved to be definitely helpful. 
The bonderizing solution used con- 
sisted of 33 lb of ‘“Bonderite”’ per 100 
cal of water with an addition of 7 g 
of sodium fluoride per gal. The tem- 
perature was 160 F and the time of 
immersion in the bath was 10 min. 

As die materials are often an im- 
portant factor in galling, it was de- 
cided to explore this factor. Tests 
made with a set of tools having a 
bronze alloy die which had been used 
for drawing stainless steel gave results 
approximately the same as those ob- 
tained with the tool steel die. A 
chromium plated die was also tried 
but showed no appreciable improve- 
ment. Bonderizing proved to be es- 
sential to secure acceptable cups. 
The results of primary drawing 
perations were sufficiently encourag- 
ing to warrant attempting successive 
redrawing operations, although the 
problem of scoring had not been 
solved. An oil filter case was selected 
which required three drawing opera- 
tions followed by striking to set the 
flange at the open end and form the 
stiffening ribs on the shoulder. The 
enter hole was punched out and the 
flange press trimmed after the striking 
operation. 


~ 
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Using 0.078 in. gage Ti 75A, cases 
were successfully produced with the 
same tools used for mild steel. How- 
ever, the titanium work hardened so 
rapidly that stress relieving after each 
draw was necessary to restore sufficient 
ductility for the subsequent forming. 
This was accomplished by heating to 
1350 F, holding for 7 min and air 
cooling. Stress relieving produces con- 
siderable scale; however, sodium hy- 
dride descaling is effective in cleaning 
the parts and restoring the original 
appearance, 

During these tests, it was found 
that copper plating the blanks showed 
some promise in reducing frictional 
ettects. A dry film lubricant applied 
on a phosphate coated surface also 
save cncouraging results. 

Although copper plating the blanks 
was helpful in relieving the scratching 
‘nd soring problems, anodizing be- 
‘ore \ubrication seemed to give the 


SEPT’ MBER, 1954 











Assortment of parts of various sizes and gages drawn at room temperature from com- 


mercial titanium RC-55, RC-70, and Ti-75A. 


best results. Blanks were anodized in 
an electrolytic bath consisting of sul- 
furic or oxalic acid at a temperature 
of about 60 F, using 16 to 30 volts 
with a time cycle of 1/4 to 1-1/4, hr— 
depending on the size and shape of 
the piece. After treatment, the parts 
were rinsed in clear cold running 
water and dried to obtain a surface 
ready for the lubricant. 

Because titanium work hardens 
rapidly when cold worked, it is neces- 
sary to stress relieve between draws. 
It is also advisable to stress relieve 
after the last draw to prevent ‘‘season 
cracking’. A part which was not given 
a final stress relief is illustrated. 
Cracks began to develop after stand- 
ing a few weeks. 

Since the second and third draw 
dies were of sintered carbide, some 
experience was obtained with this die 
material. As might be expected, the 
carbide dies showed less tendency to 
scratch and gall than the die materials 
previously tried. However, the im- 
provement was not as great as had 
been hoped for. 

Some of the successful draws made 
at Worcester Pressed Steel Co. include 
the following: RC 70 material 0.037 
in. thick was drawn into cups 2-5/16 
in. o.d. x 1-1/4 in. deep—a reduction 
of approximately 40%. Hardened 
tool steel dies were used. The mate- 
rial was bonderized and a dry film 






lubricant used. 

RC 70 material gaging 0.025 in. 
was drawn into cups 1-3/8 in. o.d. x 
11/16 in. deep. After stress relief, 
these cups were redrawn to 1-1/32 in. 
o.d. x 1 in. deep. A second stress re- 
lief was followed by a third draw pro- 
ducing shells 13/16 in. o.d. x 1-3/16 
in. deep. Other cups were successfully 
drawn with commercially pure titani- 
um sheet as light as 0.016 in. 

A number of rectangular boxes 
were also drawn. A sequence of oper- 
ations involving three draws and a 
strike is illustrated. Parts were stress 
relieved between each draw. 

Some question has been raised as 
to the value of drawing titanium at 
room temperatures versus hot draw- 
ing. Although stress relieving is re- 
quired after cold working, the various 
cost factors still favor working at 
room temperature. Hot drawing re- 
quires more costly tooling and in- 
volves problems in handling hot 
blanks, lubricating, tool life, etc. Fur- 
ther than this, few press shops are 
familiar with hot deep drawing and 
most would prefer to use techniques 
permitting cold fabrication. 

Additional experience will deter- 
mine optimum conditions of draw 
radii, draw speeds, lubrication, clear- 
ances and other specific technical de- 
tails which contribute to the art of 
deep drawing. 


101 








This 7-foot model was cast in less than 20 min, then painted with water-proof 


paints. (Ben Walters, Inc.) 


This hollow mannequin was laid up over foi). 
covered original form. Cut in half for remoyo| 
of mold, the two parts are easily rejoined with 


more celastic strips. {Ben Walters, Inc) 


Thermoplastic impregnated Cloth— 


by MALCOLM M. RENFREW and A. J. FREEMAN, General Mills, Inc. 


Properties of ‘‘Celastic’’ Colloid Treated Fabric 





Thickness, in. 


0.050 





Weight, Ib per sq ft 
Density, Ib per cu in. 


Burning Rate, sec. per 6 in. of 0.05 in. strip 
Weter Absorption, % 
Solvent Absorption (by weight), % 


Shrinkage, % 


Tensile Strength, psi 


Elongation, % 


Impact Strencth (Izod), ft Ib per in. 





Flexural Strength, psi 


Modulus of Elasticity, psi 


worp 


Compressive Stress (ct 1% distortion), thickness 


psi stress direction 


warp 
fill 


4.5{ply 





Bond Strength, psi to wood 
to aluminum 


warp | 


warp 





Resistance to Peel, lb per lin. in. width 
Wood 


Aluminum 





0.15 
0.029 


147 











* 095 in. thick grade. 


What It Is 


@ A FABRIC IMPREGNATED with col- 
loidal plastic which softens on ap- 
plication of solvent so that the sheet 
can be formed by hand or with sim. 
ple tools, provides an easy-to-handle 
material for producing light-weight 
rigid forms with a minimum of 
mold problems. It also provides a 
tough, adherent, protective-coating 
with excellent scuff and abrasion te- 
sistance. The thermoplastic impreg 
nated cloth, trade named “‘Celastic’, 
was originally developed (and is stil 
in use) as a semi rigid material for 
the toe caps of leather shoes. It 1s 
now used in many, quite different, 
applications. | 
Celastic is a colloidal precipita: 
tion of pyroxylin resin (which ac 
counts for its toughness) plus filler 
and flame retardant, deposited on 4 
base of double-napped cotton flan- 
nel. Before use, sheets of the mate- 
rial resemble large rolls of white 
blotting paper. The packed colloidal 
mixture picks up solvent readily, and 
goes quickly into solution due to the 
large proportional surface areca 0 
the small particles. Wet, the mate- 
rial is as flexible as damp loth 
When the solvent evaporates, the 
plastic sets, forming a homogenous, 
protective skin which is rig! and 
adheres to almost any dry surface 
with which it is in contact curing 
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Plastic impregnated cloth, softened after passing through bath of thinner, is laid in position between poop 
deck and hatch of United Fruit Co.’s banana boat S.S. Junior. 


tight. Light color reflects heat, skin improves insulation value of deck. 


ure. Due to the fine nap of the 
cotton flannel, the impregnated mate- 
rial bonds to metal, wood and glass 
more tenaciously than pure nitrocel- 
lulose cements. 

The material is manufactured in 
rolls up to 50 in. wide, in 11 thick- 
nesses, from 0.016 to 0.135 in. 
Laminated, it forms thicker sections. 
Present uses for the material include 
orthopedic appliances, deck covering 
tor ships and boats, coating and re- 
pairing mold patterns, covering per- 
manent magnets in radar sets to pro- 

t them from metal to metal shock, 
and display construction. 


Where It’s Used 


Patternmaking—Patternmakers re- 
port that the plastic impregnated 
cloth is useful as a finishing coat 
On plaster and wood die forms used 
in sand casting. Standard woodwork- 
ing tools and sandpaper are sufficient 
for forming the material, which pro- 
vides a smooth and tough exterior 
coating for mold patterns and has 
g00d sand release qualities. Wooden 
Or plaster patterns that have been 
dented chipped, or accidentally 
Made undersized can be saved by 
building up layers of Celastic in the 


damaved or undersized areas. Sim- 
ple or fixtures of Celastic re- 
quir minimum of skill and tools. 

Desicn Aid- ‘Designers have used 
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Celastic to build models and proto- 
types of new products. The material 
shrinks slightly on curing, and will 
stretch drum-tight over frames of 
wood or metal. Several furniture de- 
signers use the material for sample 
models of their products. 

Molding—Celastic can be molded, 
but it has such adhesion to all die 
materials that molders must exercise 
caution to use an effective parting 
agent. Generally, molds are wet 
down with a solution of water and 
detergent or sodium silicate. 

Prosthetic Appliances—The easily 
formed plastic-fabric combination is 
an ideal construction material for 
one-of-a-kind articles, such as fitted 
prosthetic and orthopedic appliances. 
Celastic prosthetic appliances such 
as artificial arms and legs are light, 
comfortable and have good durabil- 
ity, which recommends them to the 
patient. To the orthopedic shop, the 
material offers the advantages of 
easy fabrication with a minimum 
tie-up of skilled labor. It bonds read- 
ily with metal, wood, cloth and 
leather, materials used in construct- 
ing such appliances. Artificial legs 
of excellent serviceability and ap- 
pearance have been built with a cen- 
tral, load-carrying pylon surrounded 
by a hollow skin of Celastic. 

Marine Applications — Celastic 
forms a watertight skin which will 
stand up well under wear on the 
decks of boats and ships. Calahan 








Celastic covered deck is smooth and water- 


and Horsey, Inc., a New York firm 
holding the distribution rights for 
marine uses of the material, encour- 
ages its use in both repair and orig- 
inal construction of boats. The strong 
adhesion, light weight and rigidity 
of the plastic combined with its 
water and oil resistance when prop 
erly sealed, make it a versatile mate 
rial for all marine repair uses. I 
softened with solvent which contains 
fungicide, it is resistant to all types 
of marine rot and mildew. Celastic 
decking has been applied to tugs, 
shrimp boats, ferry boat pilot houses, 
and very recently to the entire main 
deck of a United Fruit Company 
banana boat. 

Other Uses—Celastic is a con- 
venient home material for repair of 
rusted sections of car bodies, air 
ducts and outdoor rain gutters. Kits 
containing patches and solvent are 
on the market. Hobbyists and model 
builders have found a number of 
uses—from model railroad layouts 
to forming reproductions of masks 
and armor. Display manufacturers 
and theatrical scenery builders use 
Celastic in set construction and for 
building outdoor spectaculars such 
as large statues and parade floats. 
When soft, the - material can be 
draped like fabric but will take a 
permanent set when the solvent 
evaporates. It is a good substitute 
for papier maché in displays ex 
posed to weather. 
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Fasteners f 


@ MECHANICAL FASTENERS for high 
temperature applications are expected 
to be equal in dependability and con- 
venience to fasteners used at room 
temperature. They must also with- 
stand the special conditions resulting 
from the temperature. Among the 
characteristics required for satisfac- 
tory high temperature service are 1) 
sustained load-carrying ability, 2) 
stability under oxidizing and cor- 
rosive conditions, and 3) structural 
stability, with retention of original 
properties. 

As operating temperatures increase, 
materials having the required me- 
chanical properties and resistance to 
oxidation become less plentiful. At 
temperatures of 1200 F and higher, 
only the austenitic stainless steels and 
so-called super alloys have creep, 
stress-rupture and relaxation proper- 
ties combined with the necessary re- 
sistance to oxidation and corrosion to 
be considered for fastening applica- 
tions. 

Some of these materials, however, 
are not suitable because they are not 
structurally stable over long periods 
of time. Resistance to shock at the 
operating temperature is necessary to 
insure satisfactory service without 
failure. Precipitation of carbides can 
cause lowering of resistance to cor- 
rosion and also embrittle the alloy. 
Formation of sigma phase in certain 
temperature ranges can also result in 
embrittlement. These inherent charac- 
teristics of the available materials 
combined with the mechanical re- 
quirements of the fastener itself lead 
to problems which are just being 
solved. 


Fastening Problems 


Generally, the problems of fasten- 
ing at moderate temperatures are 
quite readily handled. But with tem- 
peratures above about 1200 F special 
fasteners are required, and, as men- 
tioned previously, practically the only 
materials which will serve satisfac- 
torily from the temperature stand- 
point alone are the austenitic stainless 
steels or the super alloys. These 
materials usually have rather low 
yield strengths and high coeffcients 


To fasten components in the GETG-190 turbo.ic, 
engine, a nut was required which would wi 


stand seizure and vibration at temperatures 
1200 F. This called for a self-locking fastene; 


new design. On the basis of all-around perfor; 
ance, an 18% chromium-10% nickel steel stabilize; 
with columbium and modified with selenium ; 
obtain free-machining qualities was selected. | 
overcome the galling tendencies, silver-plating wa 


used. 


In the design of the fastener finally chosen, the locking element consists 


conical section of six longitudinal segments, each inwardly offset to provide ; 
cantilever beam pressing against the bolt and frictionally locking the nut to te 
bolt. The proportions of the beam are selected to keep the stresses at a level thy 
will not result in excessive creep or relaxation at temperature. The contact arm 


is large on the other hand to keep contact pressures low and reduce 


tendency to a minimum. In addition, the long beams provide the elasticit 


required to develop locking torque at the extremes of bolt thread tolerance 


(Klincher Locknut Corp.) 





To fasten a safety switch to the afterburner of 
jet engine, it was necessary that the screw head | 
within the afterburner and the locknut be close ' 
the afterburner surface. In addition to withstandir 
temperatures of 1600 F, nuts were required t 


resist vibration but be capable of ready 


Seizing and galling of the bolts was reduced } 


using a truncated, rather than a sharp, thread 
and a rolled or ground finish. Metal to metal 


tact was prevented with a chromium oxide coating 


The locknut designed for use in this application is a stabilized stainless s 

two-piece nut consisting of a split, threaded core keyed into a hexagonal sh 

When axial motion of the shell is stopped by the assembly surface, further 
rotation of the nut to provide the locking torque effects a collet action forcing 
the core down and around the bolt. Upon wrench release of the locking torque 
the tapered core is forced into the original position, providing adequate clearance 
for removal. (Standard Pressed Steel Co.) 


of thermal expansion which to some 
extent offset their desirable charac- 
teristics of good creep strength and 
resistance to oxidation. All of these 
materials also have a marked ten- 
dency toward galling and seizing at 
elevated temperatures and direct 
metal-to-metal contact under the pres- 
sures created during bolting can result 
in virtual welding of the components. 
Thus the problems of assembly, dis- 
assembly and reassembly are grave. 


A number of expedients are et: 
ployed to overcome galling and sez 
ing. Silver plating is successful at the 
lower end of the range but as th 
temperatures increase toward 1600 F, 
this plating tends to flake off. For 
these higher temperatures, one Ppt 
ducer of high temperature fastene® 
uses a chromium oxide coating whic 
is said to be free from fiaking 4° 
peeling, stable at operating tempée™ 
tures and to have a relatively !ow © 
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by JOHN L. EVERHART, Associate Editor, Materials & Metho4: 
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assemble components at temperatures up to 1600 F where 
ch frequency vibration is a factor a locknut was required 
which could be readily re-used. The nut is designed to reduce 
sh stress concentration and torsional load in the first three 
threads and distribute the load over a greater number of 
reads. Locking occurs when the grooved washer is wrenched 
wn against the work surface. (Elastic Stop Nut Corp. of 


nign 


America. ) 


1200 F, special fasteners are required. Only a relatively few 
ils are available to meet the stringent service conditions. 





A Hexagon head machine bolt, 2-20 by 3.609 in. was 
required for use in the turbine section of a jet engine 
and consequently had to withstand high temperatures 
Weight control to be held within +0.01 oz. The bolt 
was cold headed from Discaloy, centerless ground and 
roll threaded. The alloy was age hardened with close 
control of tensile strength, harness and grain size. Bolt 


is used in Westinghouse J-34 engine (H. M. Harper Co.). 





A locknut was required to withstand 
temperatures to 1200 F for applica- 
in exhaust manifold systems, 
furnaces and firewall assembies. The 
lesigned for this service was a 
top nut as well as a locknut, that is, 
t locked at any point along the bolt 
t stud whether seated or not. 
Firm locking action even under 
bration is provided by the slotted 
livided into six segments, which 
e closed in to make the locking 
ollar smaller than the outside 
liameter of the companion bolt. The 
spring tension resulting when the nut 
s applied holds the locknut securely 
it any position on the bolt. To over- 
come seizure, the nut is silver-plated. 
(The Delron Co., Inc.) 
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eliicient of friction. Galling and seiz- 
ing at temperatures up to 1400 F 
have been controlled also by coating 
the bolt and nut with an anti-galling 
silver or copper base compound, By 


teplac: : the compound between 
rea ly cycles, galling is prevented 
or a rcasonable number of cycles. 


One of the more promising devel- 
Opmen's is the use of under-size bolt- 
t extensive experimenting 
ice testing, the 


ing. 


and aircraft 
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engine industry has decided that the 
use of an undercut of 0.003 in. on 
the pitch diameter of the male thread 
of high temperature fasteners is the 
most effective solution to the prob- 
lem of high temperature bolt-nut 
seizure. Self-locking nuts are avail- 
able which operate satisfactorily on 
these bolts up to at least 1200 F in 
the sizes used for engines. 

It must be emphasized that this 
solution of the problem has been 





A slabbed head machine bolt 14-28 by 1.484 in. was 
required to fasten main jet engine casings together. The 
bolt was produced from A-286 alloy. The one flat 
surface permits positioning and holding, while fasten- 
ing the nut, to assure as close a bearing surface as 
possible. (H. M. Harper Co.). 


adopted only by the aircraft engine 
manufacturers and will not necessa- 
rily be employed by airframe pro- 
ducers or other manufacturers of 
aeronautical components. 

In order to assure satisfactory ser- 
vice with austenitic materials, definite 
bolting procedures are required. Be- 
cause of low yield strengths, satisfac- 
tory seating of gaskets is difficult. 
One organization recommends pre- 
bolting with high-strength bolting 





105 





materials to seat the gasket. The bolts properties of available metals and re- cialized, the best method o 

are then backed off to about 50% of quirements of the design. ing the approach which has 

the torque required under service con Bolts must possess high strength is the case history. Ther 

ditions and replaced individually by and good elastic properties combined iccompanying case histo: 

the austenitic bolts. drawn to the with toughn 
. 


same load. After the bolts have been tightness. During tightening, stresses of the problems encout 


ALA 


ss im order to insure been assembled to give a cr 
entirely replaced, the entire assembly of many thousands of pounds may be how they are solved 

is tightened in several steps to the incurred and the bolt must be suff 

service load ently ductile to resist impact stresses, References 

It is difficult to maintain tight without breaking threads. and also . F, Faroni, “High Ten 

bolted joints at high temperatures be must resist excessive elongation. Be 
cause plastic flow occurring in bolts, Locknuts which have a 
gaskets and flanges 1S unpredictable. means of gripping a threaded mem- 

Thus, an over-all reduction in stress ber to prevent relative rotation be- 

occurs and bolts must be tightened tween nut and bolt are essential. 

periodically to assure satisfactory These nuts can be divided into two 

operation of the assembly. Plastic types, 1) free-running types which etal vane ae 


deformation of the assembly, whether develop locking characteristics only Ae ag PF meer Bolts,” inn 
a ai _- > —s ; a teristics f igl emperature olts, 
resulting from creep or from dif- 


| after being torqued into position, and Progress, October 1953, page 125. 
ferential expansion between flanges 


5 “1: . ’ H. R. Clauser, ‘‘ Materials for High Tempe: 
| 2) prevailing-torque types which lock ture Service,” Materials & Methods, 

and bolting, can cause failures which 

usually cause leakage either while 


at any position on the bolt. There ti ae eran 
; are many types of locknuts. Since 

shutting-down or during the subse- 

quent starting-up period. 


Solved with 
M werial & M 
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Typical Properties of Some High Temperature Alloys 





Creep Strencth, 1000 psi Rupture Stress, 1000 psi Thermal 
Temp. F a ee Expansion per F | Oxidctior 
Alloy Class (70-1000 F) Resistance’ 
0.1% 0.01% 1000 10,000 100,000 
1000 hr hr hr hr 








18:8 Stainless Steels (wrought) 1200 
1300 
1500 
25:12 Stainless Steels 1200 
1300 
1500 


25:20 Stainless Steels 1200 
1300 
1500 
SUPERALLOYS: 
Austenitic 1200 - 
Non-heat Treatable Steels (wrought) 1300 : — 
1400 , .. 
1500 sea = 


Precipitation Hardenable Austenitic 12¢ 9.8 x 10°6 
Steels and Cobalt Base Alloys 1300 — 
(wrought) 1400 — 

1500 a ee 

1600 , ) 5 ‘ - 





Cobalt-Base Alloys (cast) 1200 7.9-8.4x10% | 1900-2 
1300 ‘ — 
1400 
1500 
1600 


Nickel-Base Alloys (cast and wrought) | 1200 
1300 
1400 
1500 








* Maximum temperature for continuous service 
Note: Values are approximate and can vary considerably depending on composition, heat treatment and other factors. 


106 MATERIALS & ME 










indicat. 
CN Used 
re, the 

have 


SECTION 





















































ersonn! 
tons in 
ratefull 


)xidction | 


esistance’ 


E ODS 



























Primarily an architectural material until recently, porcelain-enameled aluminum is now 


being considered for a variety of industrial applications. 


Why Porcelain-Enamel Aluminum? 


(The Kawneer Co.) 


by B. C. BRICKER, Electrochemicals Dept., E. |. duPont de Nemours & Co., Inc. 


@ ALUMINUM Is A SOUND and light- 
weight structural material. It is also 
an attractive material and tends to re- 
tain its pleasing appearance over a 
long period of time. Yet more and 
more engineers and designers are 
turning to porcelain-enameled alumi- 
wm for certain applications. Are 
they merely ‘‘gilding the lily’? No, 
the fact is that the ceramic coating 
contributes certain desirable service 
haracteristics that could not be easily 
obtained in any other way. 

This combination of properties has 
not long been available. In contrast 
to the high firing temperatures used 
tor ferrous-base porcelain enamel, 
iring temperatures for lower-melting 
aluminum must be on the order of 
1000 F. Only in recent years has a 
satisfactory frit for firing on alumi- 
num been developed. 

Meanwhile, the growing use of por- 
elain-enameled aluminum suggests 
that engineers and designers should 
‘eriously consider the important ad- 
vantages of this material. The chief 
characteristics imparted by the cer- 
amic coating are durability and cor- 
fosion resisitance, increased rigidity, 


om insulation and color flexi- 
Sility, 


Rhee lassy surface is hard and 
a rasior 


‘sistant. It resists alkalis 
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and mild acids. There are field in- 
stallations of porcelain-enameled 
aluminum which show no signs of 
deterioration after six years of service. 
Not only does the ceramic surface ap- 
pear quite suitable for normal 
weathering, but, since it is impervi- 
ous to salt water, it may broaden the 
use of aluminum in marine applica- 
tions. In addition, the nature of the 
glassy surface makes it easy to clean 
and maintain without refinishing. 

Glass in compression is strong, and 
the addition of a glass coating to 
aluminum sheet increases its rigidity. 
The increase in rigidity means that 
it is sometimes possible to reduce the 
thickness of the aluminum sheet to 
compensate for the added weight of 
the enamel. Substantial savings in base 
metal cost are sometimes possible 
where both faces are enameled. An 
average vitreous coating for aluminum 
weighs 10 gm per mil thickness per 
sq ft. Thus, on a volume-weight basis, 
the enamel is only 1.4 times the 
average weight of aluminum. If a 
3-mil coating is added to 0.051-in. 
aluminum sheet, the increase in total 
thickness is less than 6%, the in- 
crease in weight is less than 10%, but 
the increase in flexural strength and 
resistance to surface denting is more 
than 60%. 


The fire barrier offered by a ceramic 
coating is well known. More im- 
portant for some structural applica- 
tions are the thermal insulating 
characteristics of the enamel; it is 
several times more resistant to heat 
transfer than the aluminum. Electrical 
insulation is another function some- 
times performed by the enamel. 

The color and texture possibilities 
offered by the enamel are practically 
unlimited. The hardness and durabil- 
ity of the enamel surface makes the 
color permanent and its luster readily 
maintained. 

The high-lead frit for aluminum 
has unusually high impact resistance. 
The enamel also resists spalling or 
flaking off. If it is chipped or cracked, 
the damage will not spread. Since 
there is no disfiguring corrosion of 
the base metal, repair is needed only 
where damage is extreme, as in com- 
plete deformation of a panel. Thermal 
shock resistance is also good. Porce- 
lain enameled aluminum at an 
elevated temperature may be plunged 
into cold water without detrimental 
effects on the coating. 

Porcelain enameled aluminum has 
excellent workability. It can be sawed, 
cut, sheared, drilled or punched with 
little or no exposure of the base metal. 
Raw edges show little corrosion with 
time and the enamel does not spall or 
erode back from a cut edge. The 
enamel can be applied over welds. 
With careful work, it is possible to 
weld a reverse face after the enamel 
has been applied to one face without 
visual damage to the coating. Porce- 
lain enameled aluminum can also be 
heat treated if necessary for added 
strength. 

These properties have led to the 
use of porcelain enameled aluminum 
in many different applications. The 
most widespread are architectural sid- 
ing, store fronts, roofing, wall tile 
and ceiling panels. Others are signs 
and labels where color, durability and 
light weight count; appliances such 
as stoves, refrigerators, washers and 
driers, where reduced shipping costs 
are important; and electrical shield- 
ing where the high dielectric strength 
of the enamel and the light weight 
of the aluminum are a useful com- 
bination. Other applications where 
weight is an important factor include 
furniture, hardware and trim, dials 
and instruments, lighting fixtures, 
transportation equipment and sanitary 
ware. 





This article is based on a paper presented at 
the 26th annual meeting of the Lead Industries 
Assn., April 1954, in Chicago. 
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Problem: To check soundness of 2000 compressor blades. puto 
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Solution: |AUtOMatic Radiography with Cobalt 6) 


by JACK HILE, Materials Testing Laboratory, Westinghouse Electric Corp. min 
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@ FAST RADIOGRAPHIC INSPECTION the source of radiation because of its were required: 
of more than 2000 compressor blades low cost and its adaptability to an 1. A large cobalt 60 source oy Mimreact 
for the world’s largest axial flow automatic handling arrangement. In the order of 1000 millicuries to make MBs fa 
compressor built for the Air Force's addition, changes in section thickness the exposure time relatively shor 


ae 
. . . . adO' 
PWT wind tunnel was accomplished in the areas radiographed demanded 2. Radiation protection for techni. 


anot 
of t 
arime 
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by means of a unique automatic a greater latitude of exposure than cians and shop personnel. 
method. can ordinarily be obtained with in- 3. Proximity to the blade repair 
To insure that critically stressed dustrial x-ray equipment. area. 
areas of the blades were free from To achieve economic and. satis- 4. Low installation and operating 
defects each blade had to be radio- factory automatic radiographic exam- _ costs. 
graphed. Cobalt 60 was selected as ination of these blades the following To fulfill these requirements, ; 
blade-holding fixture and a remote. 
radiation-source handling device were 
installed in a 12-ft-deep pit adjacent imi 
to the blade repair area. Overhead Jiturn 
crane service regularly used for blade MimThe 
. bo inspection and repair was availabe jimthe 
ablefReels Pts: for placing and removing _blads jhe 
7 t.. eee : - from the pit. The  blade-holdingiifand 
te Ai; -_. | ae besser fixture holds four blades vertically Mana 
ad? ' 7 a for each set-up. This fixture consis Jiinoic 
of two round, parallel plates 36 in Hjmen 


é | 
: 4 4 | : 
Tht « A (a . ; ie cael ‘ > 
LA f +) a . in dia and 15 in. apart, with Opposing ime 
4 cd ” ier i ‘ holes to accept the blade trunnions M™jMnoic 
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es A How It’s Done 


Safety When the mechanism its at rés 
) Limit the cobalt 60 source is suspended i or 

Stop for me Switch a lead safe between the paral MiBradi 
Top Position , \ plates. The solid lead dome prevent Hi req 
Limit Switch =e upward radiation, and the safe pt Hifmis: 
vents appreciable horizontal radi MiMsour 

tion. The radiographer enters the p\ Mito ; 

only when the cobalt 60 source 5 “Bi The 

the lead safe. > fror 

With the four blades in positio® BiBby | 

two films are placed on each blact 

The film is secured by means 0! ‘ition 

strip of belt webbing and a sho" HMifoo 

! length of rubber tubing. After ; 
Brake Solenoid film is positioned the operator © Biisuc 
: ; cends to the control panel at sh) Mime 

Guide Collar : Bottom Position floor level. Two timers in the £03" iiiny, 
| Limit Switch panel: control: the exposure UP sires 
Top Position | ke oe each position. With the clo: ks e el 
Limit Switch r fle the proper exposure, the cyt * Bia f 


= 2 Sf . started with a push of a button. As loc 
(Not Shown) “a: Solid Lead Dome the cycle starts, the lead dome M0 Hi the 


, er ; _ upward with the cobalt | wt all 
Blade Holding = Location of suspended about 3/, in. below it. 1° Ban, 


Fixture. (ieee | $ Lead Safe 


t 


REMOTE-HANDLING DEVICE and blade-holding fixture, before installation in a pit. 
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1 motion of the cobalt 60 
switches on red lights 
yntrol panel and on the 
balt 60 continues its up- 
until the limit switch 
cross member above 





eaches the stop, near the 

guide column. In this 
ie cobalt makes the top ex- 
n all four blades. The 
time varies from 20 to 40 
nding upon blade size. 


At the conclusion of the top ex- 
posure the timer and relay actuate 
the motor, which lowers the cobalt 60 
wotil a bar on the cross member 
urce on Malmreaches the bottom limit switch, which 
to make Mis fastened to the guide column just 
y short, fMmmabove the top plate. In this position 
t techni. nother exposure is made at the base 
of the four blades. This exposure 
le repait me varies between 45 min and 4 
, hr. When the bottom exposure operator's CONTROL panel at floor level. 
mpleted, the cobalt carrier de- 
nds until the lead dome rests flat 
the top plate and the plug to 
h the cobalt 60 is attached con- 
es into the lead safe. A final 
switch on the cross member 
turns off the motor and the red lights. 
Then the operator can descend into 
the pit to remove the exposed film. 
he blades can be safely removed 
y Mammand ng laced with additional blades 
vertically mand the cycle repeated. A brake sole- 
» consiss MEnoid is also mounted on the cross 
; 3 nber. Should current fail at any 
ng the cycle, the brake sole- 
the cobalt 60 source from 
iropping too rapidly and being dam- 








RADIOGRAPHIC PIT with film secured to top and bottom of four blades. 
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radiographic pit was designed 

the radiographer and others 
rking in the area receive no more 
om radiation than 6-14 mgr per hr as 
preven Mi required by the Atomic Energy Com- 
mission when using radioisotope 

sources. A radiation survey was made 
‘0 confirm the safe operating level. 
protection of shop personnel 
irom the upward radiation is offered 
positiol HABby the solid lead dome from which 
ch blact Miithe source is suspended and the posi- 


ans O° "Be of the radiation source below 
a shot Mfloor level, 


_ . « The use of this method has proven 
ot st a since production require- 
© nie MDS Dave been met with a mini- 
;~* seg of cost. In addition, the time 
cks set eg Pc, the radiographer in 
vcle im few’ ne exposure is a matter of 
» €W “iinutes since it only involves 
locatin, nd placing the film. After 
the rad tapher actuates the motor, 
all exposures are made automatically, 


and he perform other duties. 
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Tensile 
Flexur' 
Compr 
Shear 
Impac 
Rockw 
Modul 
Densit 
Densit 
Dielec 
time 
Power 
Dielec 
Wate 
in. | 
Therm 
hr 

Speci 
These parts illustrate the excellent forming characteristics of vulcanized fibre. The athletic protective guards 

are shaped under pressures of about 200 psi. In the coil form parts, the fibre withstands high forming stresses 


without fracture as it is shaped into three mutually perpendicular surfaces. 7 | 


Vulcanized Fibre: New Look at an Old Plastic 


by GERARD A. ALBERT, Staff Manager of Manufacturing, National Vulcanized Fibre Co. 


Here is a “‘refresher course’’ on a versatile engineering mate- 


; “yap fibre is superior to most industriqimm’"S 
rial that has been proving itself for 60 years. 


plastics. The principal advantages qm!’ 
the material are illustrated by gmp 





@ VULCANIZED FIBRE is a laminated 
plastic with only one component, 
cellulose. It is a tough, resilient, 
hornlike material weighing just about 
half as much as aluminum. It has 
excellent mechanical strength and 
good electrical insulating properties. 
In addition, it is easy to form, easy 
to machine and relatively low in cost. 
This combination of properties has 
found important applications for vul- 
canized fibre in many different in- 
dustries. 

Four grades of vulcanized fibres 
are recognized in NEMA specifica- 
tions: 

1. Commercial fibre—a mechani- 
cal and electrical grade for general- 
purpose applications. 

2. Bone fibre—an_ exceptionally 
hard, dense grade used where close 
machining tolerances are specified or 
where unusual wear or abrasion will 
be encountered. 

3. Electrical insulating grade— 
generally called “fish paper’ and 
used for motor and generator insula- 
tion. 

4. Trunk fibre—a tough, abrasion- 
resistant surfacing material for ply- 
wood. 

Many variations of these four basic 
grades have been developed to meet 


the special requirements of the tex- 
tile, printing, abrasive disk, sport- 
ing goods, luggage and other indus- 
tries. 


Properties 


As the data in the accompanying 
table indicate, vulcanized fibre is 
generally equivalent in performance 
to the phenolics. In certain respects, 
notably impact strength, vulcanized 


typical mechanical and electrical 4 Jens 


plications pictured and described eld 
where on these pages. 

Moztsture Absor ption- Vulcanize 
fibre has a normal moisture conten 
of about 6% when it is in eq 


rium with an atmosphere of abou 
35% relative humidity. This mos 


ture content changes with humidit 
at this level the change is | 
order of 1% for each 7% 
in relative humidity 


Vulcanized fibre can be punched rapidly without cracking or chipping. 


measured 3 


$i0na 





Properties of Vulcanized Fibre 






















ate 
Tensile St gth, psi 6000-—12,000 
Flexural ngth, psi 12,000—20,000 
Compre Strength, psi 20,000—30,000 
Shear $ jth, psi 11,000-15,000 
Impact gth, ft |b per in. 4-8 
Rockwe rdness R60—R 100 
Modulus of Elasticity, psi 750,000 
Density, gm per cc 1.0-1.5 
Density, Ib per cu in. 0.036-0.054 
Dielectric Strength (short 

time Ve-in.), v per mil 150-250 
Power Factor, 1000 ke 0.03-0.08 
Dielectric Constant 1000 kc 4-7 
Water Absorption (2 hr -/e- 

in. thk.),% 15-25 
Therma! Conductivity, Btu 

hr/sq ft/F/in. 3 
Specific Heat, Btu/Ib/F 0.37 














77 | he maximum moisture con- 
obtained from exposure to 

(¢ humidity (water immersion), 
0% Absorption drops off 
somewhat lower humidi- 


If \t 90% humidity, for example, 
moisture content is about 15%. 


tendenc y to 










‘breathe’ with 

idity affects the major prop- 
etties of vulcanized fibre to varying 
s. Over a moisture content 


vary widely, allowance must be made 
for dimensional changes. 

Hlexural strength, Rockwell hard 
ness and dielectric strength are also 
absorption 


These properties drop about 29% 


aftected by moisture 
when humidity is raised from 35 to 
60%. Where dielectric strength is 
needed in outdoor applications, as in 
power line fuses and lightning ar- 
resters, vulcanized fibre is sheathed 
in a phenolic casing for greater 
weather protection. 

In certain applications, such as 
track insulation, moisture 
absorption may actually be an ad- 


railroad 


vantage because of the accompany 
ing improvement in impact strength. 
A rise in moisture content from 6 
to 11% increases impact strength by 
50%. 

Vulcanized fibre is impervious to 
most non-aqueous liquids, including 
gasoline, oil and other petroleum 
products, as well as most organic 
solvents. 

Electrical Properties—Three char. 
acteristics of vulcanized fibre make it 
a highly useful electrical insulating 
material: good arc resistance, ability 
to decompose to a neutral gas, and 
good mechanical strength. All three 
play an important part in arc extinc- 


Vulcanized fibre is. one of the 


most arc-resistant of available plas- 
tic insulating materials. 


Its failure 


industrdmrcnge of 4 to 32%, the density of 
antacesmmewcanized fibre drops about 0.3 Ib 
d by qmmper cu ft for each 1% of increase. 
‘trical a Density change produces dimen- _ tion. 
ribed ckeamsional change. If vulcanized fibre 
s used in close-tolerance applica- 
‘ulcanizeammtons where atmospheric conditions 
n € 
of | Lathe operations on vulcanized fibre are about the same as 
his : for brass, except that higher surface speeds can be used. 
hun 
















































































to carbonize readily is explained by 
its cellulosic structure; it contains 
sufficient oxygen to combine in 
gaseous form with any carbon that 
might otherwise be deposited as a 
conducting solid. Some 
type lightning arresters 
fibre tube can withstand surge cur 
rents of more than 100,000 amp 
without showing a trace of a carbon 
track. 

An important advantage of vul- 
canized fibre is its ability to produce 
large quantities of neutral gases 
under the heat of the arc. These 


R xpulsion 


employing 





How Arc Extinction 
Works 


An air space supports an elec- 
trical arc because the air par- 
ticles become ionized. Since the 
oppositely-charged particles tend 
to recombine into neutral par- 
ticles, ionized air gradually 
loses its conductivity. The func- 
tion of an arc-arresting device 
is to make this process occur as 
rapidly as possible. The usual 
method is to provide a solid 
surface of insulating material 
near the arc so that the charged 
ions can collect on the surface 
and be more readily available 
to oppositely-charged ions. How- 
ever, some insulating materials 
are more effective than others. 
A material such as vulcanized 
fibre which decomposes into a 
neutral or uncharged gas under 
the heat of the arc is much more 
effective than a refractory ma- 
terial such as glass or porcelain. 
The gas inhibits arcing by pre- 
venting carbonization of the in- 
sulator. Gas evolution also pro- 
duces a turbulence around the 
arc which causes the ionized air 
to mix more thoroughly and 
thereby accelerate the formation 
of uncharged particles. In addi- 
tion, it creates sufficient internal 
pressure in the arresting device 
to blow out the ionized air 
stream. This is known as the 
“expulsion principle.” 

















Self-Locking Nut 


Collar—the plastic 
collar in most self-lock- 
ing nuts is vulcanized 
fibre. When a_ self- 
locking nut is screwed 
onto a bolt, the bolt 
cuts a set of mating 
threads on the inside 
wall of the slightly un- 
dersized fibre collar. The resilient fibre squeezes back 
against the bolt, thus preventing the nut from working 
loose under vibration. When the nut and bolt are dis- 
assembled, the natural elasticity of the fibre tends to 
restore the original shape of the collar, so the nut can 
be used many times without loss of gripping action. 
The resiliency of vulcanized fibre also makes it a good 
gasket material. Small amounts of plasticizer, added 
during fabrication, increase its pliability somewhat and 
improve its airtight sealing ability. 
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Fuse Housing—Because of its excellent are » 
tance, vulcanized fibre is often used as the hoy 
for a cartridge fuse. As the cutaway shows, a fi 
tube is fitted with metal ferrules that hold the { 
assembly inside the tube. Fuses intended for outdy 
use utilize a ‘combination tube" consisting of ay 
canized fibre tube with a protective phenolic sheg 
A combination tube is also used to house the interryg 
ing switch employed in high voltage circuits. In ondgmmrma 
to avoid arcing across the contacts when the breal@ammsile 
arm operates, the switch is designed so that any aime) "f 
produced is immediately drawn to the inside of} e sic 
tube where it is dissipated by the neutral gas evolvammmed t 
by the vulcanized fibre. nera 

































Textile Shuttle—A special grade of vulcanized 
fibre, known as "shuttle fibre'’, is used as a facing ma- 
terial on the wooden shuttle that carries the strands of 
yarn back and forth across the loom during the textile 
weaving process. At each end of the loom the shuttle 
is struck by a pivoted lever or "picker stick" and accel- 
erated from a dead stop to nearly 3000 fpm. The sur- 
facing material must withstand the repeated impact 
without splintering, and it must remain perfectly 
smooth so it does not snag the yarn as it plays out. 
Vulcanized fibre offers not only the required toughness, 
but also the tendency for a smooth, machined surface 
to become more highly polished with use. This same 
retention of smoothness has led to the use of vulcan- 
ized fibre in bobbin heads where rapid feeding of yarn 
without snagging is also important. Another applica- 
tion where impact resistance is significant is the bump- 
ing block in a pneumatic tube system. Although the 
loaded carriers weigh several pounds and travel at 
nearly 20 mph, a vulcanized fibre bumping block sur- 
vives repeated impacts for years without replacement. 
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IBRE HEAD PIECE 





FIBRE WASHER PLAT 

















Track Insulation —Vulcanized fibre is a standart 
material for railroad track insulation. This insulation 
required for tie plates, bolts and butting rails at joi 
between the "blocks" or lengths of rail which are th 
basis of the block signal system used by most railroads 
This insulation must not only retain its dielectric prop 
erties at all extremes of temperature and humidity due 
to weather conditions, but, as the sketch indicates, ' 
must also withstand repeated pressure and shock load: 
ing caused by passing trains. All other materials thi! 
have been tried have crumbled away, usually witti 
one or two years and often in a matter of months. In 
contrast, of 6000 vulcanized fibre shims installed aa’ 
section of track near Pittsburgh subjected to partic! 
larly heavy freight traffic, only 60 (just 1°%/,) hed te b 
replaced after 7!/, years of service. 
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mature Insulation—Good dielectric strength, 
sile strength, flexibility and resiliency make slate- 
ay fish paper" an ideal insulating paper for arma- 
e slot cells. This grade of vulcanized fibre is widely 
sd to insulate coils and windings in motors and 
nerators. 






















lroner Gear—Steel and vulcanized fibre gears are 
used together in this exceptionally quiet-running gear 
train from a household ironer. The toughness and re- 
silience of fibre gears give them the ability to resist 
severe starting torques. The fibre gears not only have 
long wear life but also promote longer life for the metal 
gears than they would have in an all-metal assembly. 
A fibre gear is designed with a face width about twice 
that of a metal gear subjected to equivalent working 
stresses. The bone fibre grade is usually selected for 
this type of application because of its superior machin- 
ability. 
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Abrasive Disk Backing— Most ab- 
rasive disks used for grinding and polishing 
have a thin backing of vulcanized fibre. A 
disk should spring back into shape even 
after high-speed grinding on curved sur- 
faces and corners where contact pressure 
is concentrated in one area of the disk. Vul- 
canized fibre provides the required com- 
bination of resilience and tear resistance. 
The disk is made by coating the fibre (usu- 
ally 0.030 in. thick) with a resin binder and 
depositing the abrasive grains on the resin. 
A heavy-duty disk has an intermediate 
cloth layer between the fibre and the 
abrasive. 








Rs consist of about 50% carbon 


htbon gases and water vapor. Many 
arresting devices are designed 







than that of other organic insulat- immersion in hot water (160-210 F) 


onoxide and 45% hydrogen, with ing materials—is of particular ad- or in a live steam chamber. Immer- 
remainder a mixture of hydro- vantage. In addition, vulcanized fibre —_—_ sion time required depends on thick- 







does not soften nor lose any of its ness of the material and shape of 
mechanical strength when exposed to __ the part to be formed. Simple shapes 


cifically to take advantage of this the high temperature of an electric can be formed after merely wiping 


aracteristic. arc. 
Gas evolution inside a tube cre- 


§ larce instantaneous pressures ' 
© insulating material must resist Formability 









the material with a wet cloth or 
dipping it in water. For thicker or 
more complex shapes, it may be 
necessary to soak the fibre 30 min. 


€ tendency of the suddenly-applied Relatively thin sections of vulcan- or longer. 

‘esses to rupture the tube wall and ized fibre can be readily curved, bent When the fibre is sufficiently 

ip the threads that hold the metal and deep-drawn without sacrificing plasticized, it is placed in a heated 

. plugs. Here, the impact strength ~— strength in any area. Generally, the = metal forming die and held there 
Shock resistance of vulcanized first step in forming vulcanized fibre for a period ranging from a few sec- 


tfe—th; 
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to seven times greater sheet or tubing is softening it by | onds to a few minutes to ‘‘set’’ the 








new shape. Die temperature also is 
determined by both the thickness of 
the material and the shape of the 
part. The usual die temperature 
range is 220 to 300 F. 

Many simple shapes, such as the 
athletic protective guards pictured in 
this article, can be formed with 
pressures of about 200 psi based on 
projected area. For larger parts, 
such as cylindrical covers where only 
the periphery of the piece is to be 
formed, the force required is usually 
calculated on the basis of the linear 





How Vulcanized Fibre 
is Made 


Making vulcanized fibre is a 
relatively simple process. Paper 
is made from cotton fibres ob- 
tained by digesting clean cotton 
rags. Various types of paper 
are made, depending on the 
grade of fibre desired. The cel- 
lulose paper is passed through 
a zinc chloride bath which 
changes the fibre structure and 
puts the paper in a semi-gela- 
tinous condition. The paper is 
then plied up to form sheets of 
desired thickness or wound upon 
mandrels to form tubes of de- 
sired diameter. The zinc chlor- 
ide is removed by leaching; thus 
the final material is chemically- 
pure converted cotton cellulose. 
The sheet is dried under heat 
and pressed. Rods are made by 
grinding down bars cut from 
sheet stock. 

One of several producers, Na- 
tional Vulcanized Fibre Co. 
makes vulcanized fibre in strips 
and 48 x 80-in. sheets ranging 
from 0.004 to 2 in. thick; in 
tubes with outside diameters of 
up to several inches and wall 
thicknesses from 0.020 to Y, 
in., depending on inside diam- 
eter; and in rods with diameters 
from 1g to 2 in. The material 
is available in virtually any 
color from pure white to black, 
including all primary colors, but 
gray, black and red are the most 
commonly used. 











dimension or circumference. This 
calculated force rarely exceeds 700 
lb per linear in. 

The plasticity of wet vulcanized 
fibre is such that the material can be 
stretched as much as 25% and com- 
pressed by about 50%. In practical 
terms, this means that a 3-in. circu- 
lar disk can be drawn to a cup 1// 
in. dia and about 114 in. deep. For 
a part roughly cubical in shape, 
depth of draw should be about one- 
third the length of the diagonal of 
one face. The depth of a spherical 
draw, as in the crown of a protective 


helmet, should be approximately 
one-half the average diameter of the 
opening. 


Although fibre of all thicknesses 
can be formed, considerable attention 
must be given to radii of bends and 
to depth of draw in the thicker ma- 
terials. For parts such as helmets 
that have sharp curvatures, the ma- 
terial should be 1/16 to 3/32 in. 
thick to permit a good draw and, at 
the same time, provide the necessary 
strength and rigidity in the finished 
part. 

Although dry vulcanized fibre is 
essentially a thermoset material 
below 250 F, it becomes moderately 
thermoplastic if heated to about 350 
F. At this temperature it can be 
post-formed into relatively simple 
shapes, but the extent of draw or 
bend obtainable with heat alone is 
considerably less than that possible 
when the fibre is wetter. In general, 
vulcanized fibre and the laminated 
phenolics have similar post-forming 
properties. The heating interval for 
post-forming should be quite short; 
a period of 15 sec. is enough for a 
1/16 in. thick piece of fibre placed 
between two 400 F platens. The 
piece forms quickly when the die 
is closed, but it must cool to 250 
F before removal in order to retain 
its formed shape. Since little dis- 
tortion occurs in the hot-forming 
of simple shapes, a fibre blank can 
be otherwise completely fabricated 
prior to forming. 

Dry vulcanized fibre can also be 
swaged by forcing it into die cavi- 
ties under high: pressure, usually 
with some heat. The combination of 
high pressure and the plasticizing 
effect of the heat enables the fibre 
to flow and fill the cavity. 


Machinability 


Vulcanized fibre can be sawed, 
drilled, milled, punched and other- 
wise machined as easily as brass or 
wood. It can be cut with a circular 


saw to provide smooth 
close tolerances, or with ind 
when the finish of the « 

not critical. Circular " 
should be made at 


rpm; band saw speeds 
between 4000 and 50¢ 
per min. 

Vulcanized fibre can be mille 


with high-speed tungsten carbide o, 
Carboloy-tipped tools. — Machine 
speed should be about the same 45 
for brass, i. €., approximately 499 
ft per min. The material may aly 
be cut with power-operated mej 
squaring shears. A _ straight knif 
will give. good clean edges on m. 
terial up to Vg in. thick. 

For drilling, a high-speed Bake. 
lite drill is recommended. The dil 
should not be forced, especially whey 
working parallel to the laminations 
It is advisable to back drill out fre. 
quently for cooling and to clean 
away chips. 

Vulcanized fibre can be tapped 
with standard metal taps. However, 
the ream should be 0.003 to 0,006 
in. larger than the final diameter 
desired because of the spring-bac 
tendency of the fibre. Recommended 
tapping speed is 100 ft. per min 
When holes are being tapped paral: 
lel to the laminations, the materul 
should be clamped to  equaliz 
stresses and prevent possible split 
ting. Fibre may also be threaded on 
an engine lathe, and this method i 
recommended for fine threads. Ro 
tation speed is the same as for brass 
approximately 70 rpm. 


The material can be punched 
easily. Compound dies are recom 
mended for intricate pieces and pit 
gressive dies for high-speed fabria 
tion. Punches must be made ovtt 
size for hot punching since the fibre 
shrinks durins cooling. The amoul 
of oversize needed depends on Mk 
terial thickness, temperature até 
size of the punch. For a i 
hole in 1/16-in. stock, the punch 
should be 0.003 to 0.005 in. ove 
size. For a \-in. hole in gi 
stock, the punch should be 0.012 
0.015 in. oversize. Cold punchitt 
produces good edges on Y-in. sto? 
but thicker stock should be heatt 
to about 180 F. | 

Shaving will produce  smo0! 
edges if the edge of the die 5 
beveled at about 45 deg for 4 dé 
tance of 11/4, to 2 times the thic 
ness of the stock. Fibre up to 14 
in. thick can be shaved cold, by 
thicker sections should be hea 
before shaving. 
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M ate [ a S Here is materials engineering in action... 


New materials in their intended uses... 


Older, basic materials in new applications . . . 





Spinning Jumbo Sheet Metal Developed for the spinning of materials 


such as aluminum stainless steels, chromium-molybdenum steels, cupro-nickel 
alloys and the new titanium alloys, this new machine will handle sheets u 
to 180 in. Built by and installed at the Phoenix Products Co., the electrically 
controlled spinning lathe can handle 4g-in. thick steel sheets and 3/,-in. thick 
aluminum sheets and can form them to depths of 72 in. 

Although a great deal of the company’s work is of a research and develop- 
ment nature, short run production lots of parts or sub-assemblies are being 


produced for items such as jet engines, guided missiles, aircraft and ordnance 
components. 
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Nylon Adds Life To Fuel Cells safety, econom 


and greater range are features claimed for nylon fu 
cells shown here being installed in a Lockheed lo 
destar. The cells, made of nylon fabric and coat 
with nylon film, are said to eliminate gas leakage, ' 
be less likely to rupture during a belly landing, 1 
allow a greater fuel capacity, and to be easily repautti 

Engineered by AlResearch Mfg. Co., a div. of tt 
Garrett Corp., and fabricated by the Goodyear lit 
and Rubber Co., the fuel cells have received CAA 
approval, and only slight structural alterations 
necessary for installation. 
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Welded Steel Tower, Highest In 
the World? welded steel 


sections are shown being bolted 
together to form the tapered base 
for a new TV antenna tower 
which will reach 1572 ft from 
the ground (Empire State Build- 
ing is around 1300 ft). Under 
construction in Oklahoma, the 
total structure will weigh over 
675 tons and will be anchored by 
galvanized, pre-stressed bridge 
strand guying cables with a total 
length of over 5 miles. 

The construction and design, 
developed by the Ideco Div., 
Dresser-Stacey Co., incorporates 
around 11,000 Ib of the Lincoln 
Electric Co.’s Jetweld electrodes. 
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Paper and Plastics Afi 
dat xk 
a honeycomb st raft paper and ph * . 
ructur a * phenolic plastic : 
the Moth Class pre-e provide a light-weight. tide -_ re 
pregnated with Bakelite * aot at top. The kraft hooavcanie +. = 
fiber-reinforc akelite phenolic resins, and tl "i core is if- 
; ced plastic COV a tee , and the whole is faced with l 

surface. The honeyc er, providing a smooth, h; is faced with a glass 
sections, buildi mneycomb structure is also used in , ~ pers 8 vere” 

; ding panels and school desk tops such applications as aircrall 
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MBlicone Rubber Adds Grease Resistance 


sume FavricS Shown after being rolled once 
i th tl ndard 4-1/,-lb steel roller, the 


ass Cl heet at left coated with the new 
licone rubber compound shows no crease, 


hile the one at right, coated with similar 
pe of material, takes on the beginning of 
ermanent crease. The material, dev eloped 
/ Dow Corning Corp., is an improved ver- 
on of Silastic 132, retaining the same ten- 
le strength and said to provide higher 
ease resistance and high dielectric strength. 


astics Looms Large In Refrigeration Use In the last 10 years the use of plastics materials has 


rown from a negligible amount to around 25 Ib. Shown here are typical parts made of new high- 
mpact styrene, which is said to make up about 65% of the plastics used. Fabricated of Monsanto Chemi- 
bl Co.’s Hi-Test 88 Lustrex. the parts shown are a one-picce breaker frame and one half of an inner 


por panel at top, and door liners, freezer compartment liners and breaker strips at bottom. 











Materials at Work 




































Joining Gimmick Shown being installed in th 


i 


holes of the bell crank used in the latch mechanism 
of berths for B&O sleeping cars, Sel-Lock spring Pin 
allow simple installation, and act as axles for th 
mechanism. The pins are forced into holes slightly 
smaller than their own diameter, and the spring action 
of the pins hold them in place. Manufactured by 


Standard Pressed Steel, the pins replaced rivets ip | <2 
this application with a resulting savings in fabrication Saale 
time. a 


Steel Protects Rubber Belt High strength ste 


wire inserted across the width of the belt at intervals 
up to 3 ft is said to increase rubber conveyor belt 
life up to 50%. According to the manufacturer, the 
Industrial Products Div., B. F. Goodrich Co., the 





wire strips act as barriers against rips which can occut 

in severe service when sharp objects penetrate, become eee 
jammed and slice the belt like a knife. Though oe 
originally designed for foundry shake-out service, the 7am 
construction is available for a variety of uses, i anaes 


ee 
eee, 


cluding all types of hot material handling 





Magnet “Fans” Metal Sheet speeding operation | 
involving light-weight, thin sheet stock, this magnet MA 
“fanner’” safely separates metal blanks, tin plate an 
can lids. When placed next to a stack of this type °! 
material, the permanent magnetic unit induces like Thi 
polarity in the sheets, causing them to repel each 





com 
other to such a degree that the upper pieces on the pi 
pile tend to rise in the air and are suspended there. , er 
As pieces are removed from the top, the others belo" is co 
automatically move up. Developed by the Ericz Mig. sectio 
Co., the magnetic unit is said to speed pr juction, ful d 
protect operators’ hands, and safeguard the ! nish of a 
polished stock. ti 
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MATERIALS & METHODS 
Manual No. 108 


This is another in a series of 
comprehensive articles on engineering 
materials and their processing. Each 
is complete in itself. These special 
sections provide the reader with use- 
ful data on characteristics of mate- 
tials or fabricated parts and on their 


Processing and applications. 
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Casting metals to close dimensional tolerances can substan- 
tially reduce the end cost of a product. This manual indicates 
the advantages and limitations of each of the six basic types 
of close tolerance castings in order to aid in the selection of a 
metal forming method. Discussed in each section are: 


® Materials 


© Methods 


® Design Factors 











Introduction 


Precision and generality are two 
words which do not normally fit to- 
gether. You might ask then how a 
subject dealing with a relatively high 
degree of precision can be covered 
in a general way. Is it true that the 
features and limitations of eacl 
method of casting to close tolerances 
are directly dependent on the design 
of each part and therefore rules can- 
not be laid down which will hold 
true for all the processes. There are, 
however, certain characteristics of 
each process which make it more 
suitable for casting certain types of 
parts. And though there may be 
many areas where they overlap and 
are highly competitive, each of them 
definitely fills a certain need in the 
metal forming field. It is the pur- 
pose of this manual to delineate 
these areas as clearly as possible in 
order to narrow the field of selection 
for the engineer. 

Six basic processes are covered 
here: 1) investment casting, 2) plas- 
ter mold, 3) permanent mold, 4) die 
casting, 5) shell molding and 6) 
some specialized sand casting tech- 
niques. Unfortunately space does not 
permit describing some of the spe- 
cialized casting techniques which 
combine several advantages of these 
six, e.g., sand and plaster, sand with 
various types of binders. But these six 
basic processes allow a wide range of 
materials, shapes, sizes and character- 







istics for commercial production of 
close tolerance castings. 

In each section covering a specific 
kind of close tolerance casting, the 
process is described briefly and the 


} } ] 


imitations and advantages discussed 
Some toundries have had occasion to 
work to closer tolerances than others. 
In these cases, examples are given 
and extreme cases mentioned. A case 
history with each process illustrates 
the type of part which particularly 


lends itself to that casting method. 


Why A Casting 


There are several reasons for in- 
vestigating close tolerance casting, 
and they all boil down to cost. There 
are some parts with areas which 
could not be machined if formed in 
one piece. Such parts must usually 
be made in several pieces, machined 
and assembled. By using a suitable 
casting method, it may well be that 
the part could be cast in one piece, 
maintaining the surface finish and 
dimensional accuracy in critical areas 
in the as-cast condition. By produc- 
ing the part as a casting, machining 
and assembly costs can be reduced. 
In addition, duplicate fabricating and 
assembly equipment can be elimi- 
nated. Where a part is presently being 
formed in one piece but heavy ma- 
chining and finishing is necessary to 
produce required accuracy, close tol- 
erance casting may substantially re- 
duce machining to the point where 
only a minor finishing operation 1s 
necessary. 

Another point to be considered is 
the higher material yield obtained 
when machining is reduced. This can 
be a determining factor when 
coupled with the reduction in ma- 
chining time. In general, more ma- 
chining means more scrap and a 
higher materials cost per part. 

It should be realized that casting 
metals to dimensional tolerances of 
+0.001 to 0.005 in. is highly spe- 
cialized work requiring close control 
over all the variables encountered 
in foundry work, such as pattern 
making, mold or die making, compo- 
sition of the alloys, cleanliness of 
the alloys, melting techniques, etc. 
This generally will raise the cost of 
the casting process itself. The com- 
parison, then, between parts made 
with one of these processes and 
another method should be made on 
the basis of the end cost of the 
finished part. If the cost of the cast- 
ing represents an increase in the pri- 
mary cost of the part, it may well 
be over-balanced by the reduction in 


supplementary operations 
result in a substantial re 
the over-all cost of the fin 


4 


It is easy to oversell clos 
casting processes. They a 
or some extraordinary res 
ularly when working in 
tory or in pilot quantities. The , 
gineer who is selecting a method 
producing a part is not interested 
what can be done under 
trolled conditions of the | 
He wants to know what can 
on the pouring floor, under com. 
mercial production conditions. Non 
of these processes is a panacea. There 
are very few cases where close tol. 
erance casting will eliminate all se 
onday machining operations if ex. 
tremely high accuracy is required. In 
most cases machining will be 
duced to a point where it is mere 
a finishing operation, but no 
ing process can replace machining: 
attain greatest accuracy. It is all; 
matter of degree. 


How To Select The Casting 


In the final analysis, no one 
lay down definite rules to follow it 
selecting one of the six major type 
of close tolerance casting. Some are 
so new that their limitations have 
not been fully explored, and th 
foundrymen themselves do not know 
exactly what parts can be produced 
until they look over the specifica. 
tions. There are, however, 
factors peculiar to each proces 
which definitely limit it to the pro 

[ 


After this first step of eliminating 
those methods which cannot be con 
sidered, the only way to determin 
the most economical one is to Co! 
sult the engineer in the foundry. H 
can determine whether the part lends 
itself to that process, and can aid 11 
designing the part for most econom: 
cal production. | 

Factors which must be considered 
in selecting a process include the 4 
sign of the part; its shape and com: 
plexity; the size of the part anc 
what areas must be held to mandi 
tory tolerances; the material © 
which the part must be made, since 
some of the processes are limited t0 
certain types of alloys; the surface 
finish necessary, and in what ar¢as 
it must be maintained; the structut 
properties necessary in the resultant 
part; and the production quantit 
necessary, since a large part of the 
economics of manufacturing 4 p4" 
depend on this factor. 
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genera! Metallurgical 
Considerations 


Shrinkage of 


molten 
freezes is a prime consid- 
holding accurate dimen 
istings. In normal sand cast- 
itions, shrink rules may be 

| by foundries for each alloy. 


1$€¢ 

How er, since shrinkage in a casting 
can alter a dimension anywhere from 
i 125 in. or more, it assumes 
major importance when holding tol- 


erances in the range of +0.005 to 
0.010 in., and general rules cannot 
be applied. 

The degree to which a solidifying 
metal will shrink differs with each 
lloy used and the temperature at 
which it is poured. The degree and 
method in which the shrinkage will 
affect the dimensions of a casting de- 
pends on the design of the part, 1.e., 
the amount of metal and the shape in 
which it is poured. These problems 
re not dealt with in this manual due 

their dependence on individual 

sign. They are essentially the prob- 
em of the engineer in the foundry. 
But it should be realized that the de- 
gree of accuracy of the casting de- 
pends to a large extent on the ability 

) calculate this shrinkage. And this 
problem is compounded by the con- 
siderations of expansion and contrac- 
tion of patterns and molds as well as 
that of the casting alloy. In investment 
isting, for instance, when using wax 
patterns the engineer must consider 
the expansion of the pattern mold 
while pouring the wax, shrinkage of 
the wax pattern as it cools, the shrink- 
ge of the mold as it is baked, and 
the shrinkage of the molten metal 
s it solidifies. All these are variables 
yhich may affect the accuracy of the 
part, and the ability to accurately esti- 
mate and allow for all these variables 
's the measure of a good foundryman. 

Solidification—The study of the 
mechanism of solidification of molten 
metals is a science, and there are still 
some unknowns under investigation. 
However, certain general rules aid in 
understanding the characteristics of 
‘astings produced by various methods. 
Maxim im control over solidification 
of a casting is the ideal to be sought in 
each o| the processes. Speed and di- 
‘ection of solidification contribute to 
the resultant properties of the casting 
and also are vital to the problem of 
Proper ‘ceding of all the areas. Opti- 
Hum cc sign conditions for casting are 
senera!.. found when thin, finely de- 
tailed is are farther away from the 
ntry of the metal, so they 


Point 


SEPTE MBER, 


1954 


What is a Close Tolerance Casting? 


If an engineer in a sand casting foundry were asked 
what he considered to be close tolerances, he might men- 


Close Tolerance Castings 






tion any figure from 1/16 or 1/32 in. upwards. If a 
machinist were asked what he considered to be close 
tolerances, he might mention any figure in the range of 
0.0003 to 0.0005 in. Tolerances are all relative to the type 
of material forming process and the size and shape of the 


part under consideration. 


For purposes of this manual, 


the term “close tolerance casting’ has been coined to 
mean castings where the as-cast dimensions on restricted 


areas can be held to tolerances in the range of 
+0.010 to 0.020 in. on over-all 


to 0.005 in. per in., or 
dimensions. 


+0.001 


It should be borne in mind that when a foundry 
specifies that commercial tolerances in this range can be 
held, this should not be taken as a guarantee that all 
dimensions of any part can be held to these limits. It 
merely means that if the part lends itself to that particu- 
lar casting method, and if designed properly, dimensions 
on certain critical areas of the part may be held to these 
tolerances. Actual commercial tolerances possible on any 
dimension of a part can be accurately predicted only after 
consultation with the engineers in the foundry. 


can solidify first, and freezing of the 
metal will progress back toward the 
sprue through progressively heavier 
sections. Where the shape of the part 
will only allow feeding a_ heavier 
section through a thinner section, care 
must be taken not to allow the metal 
in the thinner section to freeze and 
shut off the flow of metal to the heav- 
ier section before it is completely 
filled. Control over feeding and solid- 
ification is implemented by the foun- 
dryman by the designing of proper 
gates, risers and vents as well as 
through the use of chills, cooling 
water, mold washes and the applica- 
tion of heat to certain areas of the 
molds. 

The various types of mold materials 
used in the close tolerance casting 
methods play a large part in solidifi- 
cation characteristics of the castings. 
Mold materials with a higher degree 
of thermal conductivity, e.g., iron or 
steel, will remove heat from the mol- 
ten metal more rapidly and produce 
a chilling effect on the metal. Rapid 
cooling will generally result in a finer 
grain structure and better physical 
properties. Mold materials with a les- 
ser degree of thermal conductivity, 
e.g., sand or plaster, will act with 
more of an insulating effect and hold 
the heat in, slowing solidification of 






the metal. This will tend to produce 
larger grain structure thougn wie 
slower cooling over a larger mass of 
metal may result in greater consist- 
ency in metallurgical structure. The 
problem then is one of design and 
heat control. The mold temperature 
and material ideally should be such 
that the metal solidifies fast enough to 
provide a fine grained structure, yet 
slow enough so that there will not be 
a chilled surface with hot spots of 
molten metal in the interior which 
may cause internal shrinkage defects 
in the casting. 

As a general rule, the alloys used 
for casting will not greatly affect di- 
mensional accuracy of a part, but may 
have an effect on the ease of obtain- 
ing this accuracy. In most of the proc- 
esses some degree of control can be 
held over the speed of solidification. 
Where a sluggish metal is used, its 
freezing can be delayed until the finer 
detail is filled out. 

The only generalization that can be 
made about the relative fluidity of 
molten metals is that the ferrous are 
usually more sluggish than the non- 
ferrous. The addition of silicon or 
nickel will generally increase the 
fluidity as demonstrated by the fact 
that many popular aluminum die cast- 
ing alloys have silicon added to them. 
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The small parts in foreground lend themselves particularly well to plaster mold casting, 
although the larger shapes can be readily cast also. 
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Case History 


PART AND REQUIREMENTS — Aircraft Camera Track. 
A plaster mold casting in aluminum. The track is about 14 in. 
long with |/g-in. sections throughout. Inside dimensions must be 
held within *0.010 or less and consistent smooth finish of 
around 100 rms is necessary. Attractive appearance desirable. 


ADVANTAGES OF CASTING—Part formed in one piece. 
Relatively low producton rate of around 50 per month can be 
maintained, providing accuracy and finish in as-cast condition. 








The Method 


In making a 
mold 


of gypsum str ngtheners at 


asting, 


material, an aqueo 


agents, 1s Cast in a ask aro 
ed metal plate patterns. W 
plaster has set, the mol 
moved from the pattern 


to remove moisture and in 
permeability of the mold t 
gases. The mold 1s then 

with whatever cores necess 
the metal poured. The mol 
pendable and is broken aw 
the after 


cooling of the metal. Several types 


casting solidification 
plaster can be used to provid 

ent degrees of permeability he opt 
mum material 1s that which will p 
vide the necessary properties in t 
shortest possible set time, since ¢! 
is one of the limiting factors on ra 
of production. Rather intricate cor 
can be achieved by using either p! 
or sand combinati 
both. 


Materials and Properties 


Due to the temperature limitati 
of the mold material, this method 1 
restricted to the casting of alloys wit 
a melting point of 2000 F or lowe: 

These include aluminum, magne- 
sium and some of the copper bas 
vellow brass, silic 


cores or a 


alloys such as ' 
bronze, beryllium bronze, alumin 

bronze and manganese bronze. Sot 

foundries claim that a restrict 

lead content of the casting alloys mus 
be set at a 1.59 maximum due to the 
reactivity of the lead with plaster 
other foundries claim t 
have cast 50% lead alloys with 1 
dithculty whatsoever. This should be 
the concern of the foundry since ! 
deals with the type of plaster used, 
and should not trouble the user ¢ 
cept as a point for discussion with 
the foundry. 

Alloys containing silicon will get- 
erally lend themselves to the produc 
tion of finer detail with better surface 
finish due to their higher fluidity 
which allows better feeding of all 
areas of the mold. When casting mag 
nesium special plaster compositions 
and handling techniques are required 
as well as more ample feeding facili- 
ties in the mold. Generally the sam 
degree of accuracy is obtainable in al 
of the alloys which can be cast. The 
difference lies in the relative case 0! 
obtaining the desired results. 

The mechanical properties o! plas: 
ter mold castings are generally lowe 


than those of permanent mold © 


however, 
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oh some foundries claim 


superior to other casting 
yr some of the copper-ban 
good design practice and 
ing techniques mechanical 
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astings. The insulat 
of the plastet material pro 
coarser grain and generally 
nsile and elongation values 
On tl ther hand, properties of the 
isting though slightly lower, may 
be more uniform through- 

ut the casting. This is due to slower 
cooling which results in less a solidi 
‘cation time differential between 
‘hose areas near the surface and those 
toward the interior of a casting sec- 
tion. With the exterior and interior 
areas of a casting section solidifying 
more near the same rate, there 
a greater uniformity 
microstructure 


nds to be 
erain size and 
rough those areas. 


Design Factors 


lerances—Quoted tolerances will 
from foundry to foundry, but 
small dimensions on one side of the 
parting line can be held, where es- 


sential, to --0.005 in. over-all. Some 
foundries stipulate +0.005 in. for 1 
in. dimensions, and an additional 
0.001 in. for each additional inch. 
Size need not be the controlling fa 
tor if other dimensions and the de 
sign of the part is such as to allow 
concentration of eftorts on one critical 
Across the parting line 


t+-Q.010 in 


dimension. 
more liberal tolerances of 
should be allowed. 

Szze and Shape—The average size 
of plaster mold castings ranges from 
around 14 Ib up to 15 or 20 Ib. 
Though the plaster material does not 
have a high degree of strength, larget 
parts may be cast if the part lends 
itself well to the process and the mold 
can be so constructed that thin areas 
of plaster do not directly support a 
major part of the weight of casting. 

The process does not lend itself to 
casting parts with large, massive vol. 
umes of metal. The lack of thermal! 
conductivity of the plaster material 
retards solidification, and in areas con- 
taining a large mass of metal this per- 
mits excessive grain growth. It also 
may bring about internal shrinkage, 
setting up voids or stresses which 
would lower the quality of the cast- 


Close Tolerance Castings 


ing. It is desirable to limit section 
thicknesses to 14 in. or less through 


Out to ensure relative ly vood consist 
ent properties. 

Other Consideratio Varving 
minimum wall thicknesses are claimed 


by different foundries. Generally on a 
9-sq. in. section, the wall thickness 
should be at least 1/16 in., while with 
a lg-in. thick section some foundries 
claim unlimited areas can be cast. 
Another standard used by some 
foundries is a section thickness mini- 
mum of 0.040 in. on areas up to 2 sq 
in., 0.060 in. on areas of 4 to 6 sq in., 
and 0.090 in. on areas up to 30 sq in. 

The minimum size hole that can be 
effectively cored is about 1/, in. in dia, 
though in these cases there should be 
a minimum of metal massed around 
the hole and it should be quite shal- 
low. Though maximum radii are de- 
sirable on corners and angles for opti- 
mum properties in the casting, sharp 
angles with about 0.005 in. radii can 
A notable 


feature of plaster-mold casting is the 


be cast when mandatory. 


high as-cast surface finish obtainable. 
This can be reduced to around 50 or 
60 rms when necessary. 





F The Method 


{1 metal mold of two or more parts 
made trom a wooden pattern. The 


| 


ld material is usually a quality con 
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trolled cast iron (Meehanite). Where 
welding is necessary the mold may be 
made of nickel-chromium steels. The 
mold is assembled, either on hinges 
or a straight draw, along with the cor- 
















of composite mold for torque converter part (see Composite Mold Case History) 


ere as plaster cores are placed in position on permanent mold. 


Gray iron castings are now being produced 
in permanent molds, although the process 
was originally intended for nonferrous 


metals only. 


ing necessary, and the molten metal 
is poured under gravity feed. After 
solidification, the mold is opened. 
Exact time of ejection is important as 
metal must be completely solidified to 
prohibit bleeding, yet not have cooled 
sufficiently to set up internal stresses. 

There are various ways of coring 
permanent molds to obtain maximum 
complexity of shape. Metal cores are 
used wherever possible, and baked 
sand cores are used where retraction 
of metal cores is impossible. Where 
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After casting aluminum pistons in permanent molds the only machining necessary is turn- 


ing, grinding and boring. 


sand cores are used in conjunction 
with the permanent mold, the process 
is termed semi-permanent mold cast- 
ing. The only difference insofar as 
accuracy is concerned is that the tol- 
erances and surface finish obtainable 
in the sand core areas of the casting 
are limited to those of sand casting. 
Some foundries which are making 
complex parts find that a combination 
of iron, sand and plaster in a compo- 
site mold can most effectively produce 
the desired accuracy of fine detail, 
finish and metallurgical structure. All 
these various combinations of mold 
materials are covered in this section of 
the manual and characteristics of each 
will be discussed where they differ 
from those of normal permanent mold 


casting. 


Materials and Properties 


Due to the relatively low tempera- 
ture characteristics of the mold ma- 
terial the process is limited to the 
lower meiting point alloys. Aluminum 
alloys are the most commonly cast. 
Copper-base alloys, magnesium and 
more recently, gray iron are also cast 
in permanent molds. It should be 
borne in mind that when casting the 
higher temperature materials the mold 
life will be shorter than with alu- 
minum and magnesium alloys. 

Though gray iron castings produced 
by the permanent mold process have 
a higher degree of accuracy than those 
cast in sand, they represent a rather 
borderline case in respect to the scope 
of this manual. The optimum in cast- 
ing size ranges from 1 to 12 lb in 
weight and from 2 in. in dia by 1/ 
in. in thickness to 10 in. in dia by 1 in. 
in thickness. On castings of this size, 
over-all tolerances in the range of 
+0.025 in. can be held. Of course, 
these tolerance depend on the size and 
configuration of the part, and under 


optimum design conditions, better tol- 
erances may be held. Casting to this 
accuracy can provide substantial sav- 
ings in the production cost of a part; 
however, due to the limitations estab- 


Case History 


PART AND REQUIREMENTS — Supercharger 





lished here, further discussion 
permanent mold casting wil 
fined to the nonferrous met 

The relatively high mecha 
properties of permanent mol stir 
are due to the chilling effe 
about by the high thermal! 


ity of the mold material. Th 


res 
in metal of fine grained, dense str 


ture. Control over solidification of +} 
molten metal is exercised original] 
designing gates, risers, and 
obtain optimum feeding condition 
Also various types of ceramic mol 
washes, which are used to insy; 
proper parting of the casting fro 
the mold, can be applied in varying 


thicknesses to impart desired degrees 


of insulating effect to the mold, | 
further control is necessary, sectional 
heating or chilling of the mold cy 
aid in maintaining even closer contr 
Molds may be preheated to tempe 


Impeller. 
A permanent mold casting in aluminum. The part must with- 
stand 40,000 rpm spin test. Impeller is about 5 in. in diameter 
with blade thickness tapering from 0.060 to 0.020 in. Toler- 
ances on thinner areas of blades must be held to + 0.005 in. 
Blade surfaces must be finished to 60 rms or better. Produc- 
tion rate ranges from 500 to 1000 per month. 


ADVANTAGES OF CASTING—Since plaster cores are used, 
process should be termed semi-permanent molding, but part 
illustrates the good mechanical properties obtainable with 
permanent mold casting. Plaster cores used to form critica! 
dimensions and good surface on blades. 
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ng from around 700 to 800 
“selection of the proper 
rature for pouring is one 
yrs which makes casting an 
nold 1s too cold the metal 
too rapid lly and will not 

nold is too hot, solidifi 
and the prop- 
rtic the casting may be impaired. 
Heat treating or aging can be used 
the optimum physical prop- 
the material. This will de- 
pend to a cert in degree on the shape 
of the casting and the areas of critical 
dimensions, since heat treatment will 
in some cases bring about a certain 
nount of distortion. 


be too slow, 


Design Factors 


Tolerances—Normal minimum tol- 
erances on permanent mold castings 
may run around +0.015 in. over-all 


Case History 
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PART AND REQUIREMENTS — Automotive Torque Con- 
verter Parts. A composite mold casting (iron-sand-plaster) 
in aluminum. The diameters range from 7 to I5 in. Vane 
areas require surface finish in 100 rms range and dimen- 
sional accuracy of + 0.010 or less. Vanes taper from !/4 in. to 
0.040 in. in thickness. Consistently high mechanical properties 
required. Production rate is around 10,000 per month. 


ADVANTAGES OF CASTING—Each part formed in one 
Varying masses of metal require different chilling ef- 
Plaster mold used in vane areas for finish, accuracy and 
wer solidification to fill fine detail. 
dification in heavier, non-critical areas. Turning of hub 
©”'y machining operation required. 


On small parts 
be allowed where possible. On small 


though more should 


dimensions of 3 or 4 in., some found 
ries claim over-all tolerances can bx 
held to +0.006 to 0.008, though 
some others do not apree that this is 
A careful cost 
made before 
specifying tolerances in this range. 
Where a high degree of accuracy is 
necessary, an additional 0.010 in. may 
suffice across the parting line, but in 
many cases it will not prove to be 
economically practical. Wear on the 
mold due to continued casting will 
eventually be reflected in the dimen- 
sional accuracy of the castings. Th« 
usable life of a mold is dependent on 
the accuracy required, the melting 


economically feasible 
evaluation should be 


point of the alloy cast, the amount of 

draft allowed, and other foundry and 

design variables. 
One of the difficulties encountered 






Sand and iron regulates 


Close Tolerance Castings 


in holding close tolerances in perma 
nent mold work is caused by the cer 
amic mold wash, which is usually 
sprayed on in thicknesses of 0.005 to 
0.015 in. If 


| 
riti il area it may consum several 


appli d carelessly in a 
thousandths of a stringent tolerance. 
This can also be a cost factor, since 
the closer the tolerance specified the 
greater the care that must be taken 
in applying the wash. 

Molds In restricted 
areas where closer tolerances are neces- 
sary than can be held with the plain 
permanent mold, an advantage may 
be gained by investigating the use of 
composite molds. Some 
have ces a substantial amount of dé 
velopmental work in using this rela- 
tively new technique. In the design of 
some castings, plaster sections can be 
incorporated in the mold to gain 
greater accuracy or a higher degree of 
surface smoothness tn critical areas. It 
has been found that the insulating 
property of the plaster can also be 
used in this type of mold to control 
the solidification of the molten metal 
to gain the optimum in metallurgical 
quality. The plaster is generally used 
in those areas where solidification 
should be delayed to help fill out fine 
detail or thin sections, while the iron 
of the permanent mold provides the 
chilling effect where it is required on 
the more massive areas. In some cases 
sand may also be incorporated where 


& 0m po site 


foundries 


areas do not require a high degree of 
accuracy or finish. By proper engineer 
ing of the composite mold, 
sible that the thermal od tivity of 
the sand, which falls between that of 
plaster and iron, can be utilized to 
gain the optimum in_ progressiv 


1S pOs- 


solidification of the molten metal 
Though some foundries have done 
more developmental work on _ this 
technique than others, it is still a rela- 
tively new process and all its ramifica- 
tions have not been fully explored. 
Sizes and Shapes The only limita- 
tions on the size of a permanent mold 
casting are the foundry facilities avail- 
able for melting, pouring and han- 
dling the molds. According to the 
estimate of one foundry, 70 to 80% 
of all permanent mold castings pro- 
duced today range from 1/10 to 10lb 
in weight. There does, however, seem 
to be a trend toward larger size cast- 
ings, possibly due to the technological 
developments bringing about greater 
mechanization of foundries, and with 
it the ability to handle larger quanti- 
ties of materials and heavier equip- 
ment. 
Other 


Considerations — Since the 





























draft angle allowed on dimensions ot 
a permanent mold casting affects mold 
life and foundry operations, it there 
tore may substantially attect the cost 
and quality of the casting. Th 


liberal the draft 


more 
angle, the less dam 
mold 
wash during ejection of the casting, 
and the higher the degree of struc- 
tural uniformity from casting to cast- 
the mold 
ejection of the casting, the 
longer the mold will last. Two or 
three degrees is about as low an angle 
as is feasible. One degree is really too 
small, though it may be enough on 
some outside areas. 

Large radii on fillets are important 
to minimize the possibility of direc- 
tional solidificaton and the resultant 
decrease in strength and accentuation 
of cracks in the casting. Minimum 


age is done to the refractory 


ing. Also the less seizure of 
during 


section thickness desirable in perma 
nent mold castings is lg in., though 
in restricted, small plane areas a thick 
ness of 0.090 to 0.100 in. may be 
possible depending on the de sign of 
the part. Holes may be cored dows 
to 4 or 1% in. in dia., but the main 
tenance cost of cores might be higher 
than the cost of drilling the holes. 
surface 
tained runs around 100 to 125 rms, 
though a better finish may be ob 
tained, where necessary, y polishing 
that area of the mold air taking care 
in applying mold wash. The main 
limitation is the mold wash used; 


is detectable on the finish 


smoothness generally ob 


presence 
casting. 


Special Processes 


Though some companies have 


shown interest in centrif 


spinning if} conjunctron Wi 


nent mold work the results 
lematic. 
of the 
LXIS which 
itself. Some 


The process involves 
permanent mold a 
does not pass tl 
asting compan 

the centrifugal force developed 

in filling out fine detail and thin s 00d 
tions, providing a better surf 

and a denser metallurgical 

However, firms feel that ¢| be €x 


advantages when casting the ligh spe 


Aigil | 


other 


nonferrous metals are ne 


PL PID| 
though some possibilities may exis B will 

for specialized applications in | 

heavier metals such as copper-bas slight 
alloys or iron. This must be left up Thi 
the individual engineer in determi. orre 
ing whether any advantages may kx highe 
gained by using the proc ess In casting aie ¢ 
his specific part. rang 





The Method 


Die casting involves the forcing of 
molten metal into a steel die set under 
pressures which may —_ anywhere 
from 1500 to 25,000 . The degree 
of pressure will vary with the injection 
method and the alloy After 
1S opened and 


used. 
solidification the die 
the die casting ejected. 
monly used types of die casting ma- 
chines are the plunger and the ‘‘cold 
chamber” 

The plunger machine ts used main- 


The two com- 


ly for zinc and other low melting 


point alloys. It consists of a metal pot 
within which is a fixed cylinder con- 


nected by a spout to the die. When the 
plunger in the cylinder is retracted, a 
port is uncovered, allowing molten 
metal from the main pot to flow into 
the cylinder. When the plunger is ad- 
vanced, the port is closed off and the 
molten metal forced through the spout 
into the die. The cold chamber ma- 
chine differs from the plunger type in 
that the injection plunger and cylin- 
der are not immersed in the molten 
metal. A charge of molten metal is 
poured into the cylinder from which 
the plunger has been retracted. As 
the plunger is advanced it seals off the 
port and the metal 1s injected into 


the die. This type of machine is used 





Produced at a rate of approximately 60 per hr in a single cavity die, this aluminum instru- 


ment housing is indicative of the complicated shapes which can be die cast successfully. 


primarily with the 
point alloys, i.e., aluminum, magne 
um and copper-base. The low melting 
point alloys may be used, but the p 
duction cycle on the cold chamber 
chine is longer than that of the plung. 
er, and no advantage would be de. 
rived. 


higher melting 


astin 


Materials and Properties 


Due to the temperature limita | 
imposed by the use of steel as the d nye 
material, and the rapid mechani 
jection of the molten metal, the dy 
of alloys which can be used in 3 
proc ess is limited to those with a lov Be 
melting point. Maximum fluidity 
also desirable to speed the filling 
of fine detail and thinner sect 
The materials most widely die cast a 


the zinc alloys, followed by alum T 
num, magnesium, copper, lead an loys 
tin. These materials offer a rather wict taina 
range of selection as far as mechanic! sions 
and physica! properties are concerned zinc 

Zinc alloys are among the easis magr 
to die cast, possessing melting points ‘Opp 
in the range of 700 F. Zinc die cast | to 
ings generally provide high v alues 10 taina 
ductility and impact strength and in. 
have the additional advantage +0, 
being easily plated with ni kel of alloy 
chromium. Tensile strengths 1n the in. t 


range of 35,000 to 45,000 psi mayb mint 


. . ; I IT 
expected on die cast tensile test sp host 
; Ing 
mens in the standard alloys used. 8s 
. ™ y5 at 
Aluminum and magnesium allo Th, 





whose melting points fall in t 
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to 1200 F are almost in 
insofar as dies and cast- 

nt are concerned, though 
utions are necessary with 
id more ample fee ding fa 
essary 1n the die due to 
ezing characteristic of the 
aluminum alloys offer 
osion resistance and dimen- 
bility. Tensile strengths 1n 
sf 35.000 to 45,000 psi can 
on die cast tensile test 

ns in the standard alloys used. 


in th magnesium alloys tensile values 
will be slightly lower, ranging from 

| to 35,000, but offering a 
lichtly better strength-to-weight ratio. 


lhe bronzes and brasses have high 
orrosion resistance and offer the 


f highest physical values of any of the 
die casting alloys, tensile strengths 


ranging generally from around 50,000 
. 100,000 psi, or more, on test bars. 
They are. however, more difficult to 
ast and the relatively high melt- 
point of the alloys (around 1600 

F) will result in a shorter die life. 
Lead and tin, though easily die cast, 
poor mechanical properties 
8000 to 14,000 psi tensile) 
nd are not used extensively for die 
asting except for specialized appli- 

mons 

In die casting as in permanent 
mold casting, an advantage is derived 
rom the high thermal conductivity oi 
used in the die. The result- 
ling effect promotes fine 
netallurgical structure. Whil« 
tings are subject to varying de 
grees Of porosity, proper engincering 


+} 


he casting and the die may con- 


{aDOL 


it to areas of the part where it 1s 
ical. Also, relatively recent de 
lopments in the process have madc¢ 
ressure tight applications of die cast- 


ings rather common. 


Design Factors 

Tolerances—In die casting, the al- 
loys used will affect the accuracy ob- 
tainable Typical tolerances on dimen- 
10ons up to 1 in. are +0.003 in. in 
zinc, +-0.004 in. in aluminum and 
Magnesium, and -+-0.007 in. in the 
Opps base alloys. On dimensions of 
‘0 12 in, +0.001 in. per in. is ob- 
lainable in zinc, -+0.015 in. per 
iN. in aluminum and magnesium, and 
~.002 in. per in. in the copper-base 
alloys. Over 12 in., +0.001 in. per 


iN. tolerances are held in zinc, alu- 

minum and magnesium, and _ since 

Most o! the copper-base alloy die cast- 

‘N8s arc smaller than this. no toler- 

mh stipulated for those alloys. 
1es 


erances, of course. will de- 
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Case History 





ance in each 10-deg area is 


PART AND REQUIREMENTS—Refrigeration Defrosting Cam. 
) Die Cast in zinc, the cam shaft is approximately | in. long. Total 
©) cam rise is 0.030 in., with varying degrees of lift angle. Toler- 


SB, 
Ralet 


eee 
Pree's She 


3 


hin 


+0.0015 in. on dimensions from 


fixed reference point. Total tolerances including those on ref- 


erence point and those on cam surface are +0.004 in. Dimen- 
sions on shaft ends must be held within +-0.002, —0.001 in. 


Cam surface must have high degree of smoothness to ensure 


accurate operation of refrigeration control. Production rate 


is around 100,000 per week. 





pend on the design of the part; and 
across die parting lines or where fits 
of cores or slides are encountered, 
larger variations must be allowed. 

Size and Shape—tThe size of die 
castings, being limited only by the 
machine used, varies from fractions of 
an ounce to 75 Ib in aluminum and 
200 |b in zinc, on the newest machine. 
The complexity possible in die cast- 
ing is relatively high. Slides, movable 
die sections, cores and cores-within- 
cores allow a great degree of intricacy, 
though it is somewhat limited by the 
need for steel coring which must be 
withdrawn from the die casting. For 
instance, some shapes are possible in 
semi-permanent mold casting which 
could not be die cast since sand cores 
may be used in the former where the 
shape of the part would not allow 
withdrawal of metal cores. 

Other Considerations — Recom- 
mended minimum draft on side walls 
of die castings in in. per in. of length 
is, 0.005 for tin and lead, 0.007 for 
zinc, 0.015 for aluminum, 0.010 for 
magnesium and 0.020 for the copper- 


ee ADVANTAGES OF CASTING—Die cast part replaces 4 piece fa 
7) assembly; subsequent machining is tapping | hole. Tolerances 
© can be held and high production justifies cost of casting die. 


base alloys. Though these are recom- 
mended minimums, where possible a 
larger draft allowance may result in 
longer die life and a reduction of 
operational problems. 

It is desirable where possible to 
hold sectional thicknesses to less than 
| in., though larger sections may be 
handled where necessary. With the 
larger sections the danger of encoun- 
tering internal shrinkage 1s increased. 
On the smaller die castings minimum 
section thicknesses may be held to 
i /32 in. in tin and lead, 0.025 tn. in 
zinc, and 0.050 in. in aluminum, mag- 
nesium and copper. On the larger die 
castings, minimum wall thicknesses 
may generally be held to 1/16 in. in 
tin and lead, 0.050 in. in zinc, 0.080 
in. in aluminum and magnesium and 
0.090 in. in copper. 

Holes may be cored down to 1/16 
in. in dia, though this will depend to 
some extent on the mass of metal 
about the hole and its depth. Though 
coring will add to the expense of the 
die, with the large production quan- 
tities encountered in die casting, this 
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additional cost may well be worth- 
while when considering the expense 
of drilling the same quantity of holes 
In die casting, as in other casting 


processes, maximum radii are desir- 
able on corners and angles to obtain 
the optimum in casting quality. The 
typical as-cast finish on die castings 


May range from 100 to 
though this may be reduced 
60 rms by polishing certatr 
the die. 





Shell Mold Castings 


The Method 


A mixture of sand and a two-stage 
phenolic resin is baked around a pat- 
tern (generally made of aluminum, 
iron or bronze) in a mold-making 
machine. The resultant shells are as- 
sembled by gluing or bolting, or a 
combination of both, and in some 
cases the shell is packed in a flask 
with backing material before pouring. 
The metal is melted and poured, and 
after solidification, the shell is broken 
away from the casting. With the use 
of baked sand cores, quite intricate 
and substantial coring is possible with 
the process, and for greater stability 
than the core print provides, the sand 
core can be glued to the mold wall. 
Additional possibilities are expected 
with the development of shell molded 
cores, which would provide greater 
stability and a greater degree of com- 
plexity of shape. 


Materials and Properties 


The shell mold process can handle 
any alloy that can be cast in sand, 
though some may be more difficult 
than others. Some problems exist with 
the low carbon steels, high leaded 
brasses; high tin bronzes and magne- 
sium; however, they are not insur- 
mountable. The low carbon steels tend 
to produce surface defects. Sweating 
of tin and lead in bronzes and brasses 
with high percentages of these alloy- 
ing elements has caused problems, and 
the reactivity of magnesium with oxy- 
gen and silica sand must be countered 
with inhibitors or mold washes. 

Mechanical properties of shell mold 
castings are comparable to, or better 
than those of sand castings. Better 
properties are due to closer control 
generally exercised over the various 
foundry variables. Also, the shell 
mold is baked dry, and the lack of 
moisture slightly increases the insulat- 
ing effect of the mold. With the 
masses of metal generally dealt with 
in this process, the slightly slower 
cooling tends to produce more uni- 
formity of structure throughout the 
casting. The high permeability of shell 
molds minimizes the porosity and 
voids in the solidified metal by allow- 


Case History 


PART AND REQUIREMENTS — Jet Engine Support Ring. 
A shell mold casting in austenitic chromium-nickel steel, the 
ring is approximately 15 in. in diameter, 2!/, in. thick. Dimen- 
sions across the bolt circle (approximately || in.) must be held 


within +0.010 in., while those across parting line are not criti- 


cal. Surface finish desired is approximately 125 rms. Inspec- 


tion requirements include 100° x-ray and 100% zyglo as well 


as normal visual procedure. 


ADVANTAGES OF CASTING—Major factor is the high qual- 


ity necessary from casting to casting. Stringent inspection re- 


quirements call for close control over casting operation. 


ing air and gases generated during 
pouring to escape through the shell. 
Subsequent heat treatment can be used 
to gain optimum properties of the 
heat treatable alloys. 


Design Factors 

Tolerances—Since shell molding 1s 
still a relatively new process, all its 
possibilities have not been explored. 
However, in commercial production, 
tolerances are now being held on 1 
in. dimensions within —+0.003 to 
0.005 in., while according to some 
foundries +0.002 in. can be held on 
small dimensions under optimum con- 
ditions. On larger parts over 3 in., 
smaller inch per inch tolerances can 
be held. In one instance an over-all 





tolerance on an 11 in. dimension was 
held to +0.010 in. At this point, ! 
is difficult to say what standard toler- 
ances will be established for the proc- 
ess. Where dimensions fall across 4 
parting line of the mold, tolerances 
should be doubled as a rule, or at least 
an additional 0.010 in. should be 4: 
lowed. 


Size and Sha pe—The size of cast: 
ings produced by shell molding 's 
limited by the capacity of the mold: 
making machine. At present in this 
country, molds up to 60 in. squat 
can be made. According to reports, 
castings have been poured in ! urope 
up to 800 lb. However, it must be 
remembered that with the larger cast 
ings, a greater amount of resin »inde! 
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to withstand the weight of 
loy, and this will increase 
the process. There seems 
al agreement that the logi- 
date range from 20 to 30 
rrous alloys. 
nentioned before, the com 
shapes which can be shell 
; relatively high. The slower 
tion also aids in filling out 
il and thin sections of the 
[he complexity is mainly 
limited by the need for withdrawing 
the pattern from the mold. Multi-part 


patterns may be made which will in- 
t crease the range of complexity, but 


this will also increase the pattern cost 
and reduce the production rate. 
Other Considerations Draft 
angles are not as critical as in some 
other processes ; l/, deg is usually 
sufhcient. Small plane areas can be 
cast successfully down to 1/16 in. in 
thickness. One foundry has success- 
fully cast an alloy steel section 8 by 
) in. to a 3/16 in. thickness. How- 
ever, obviously these are not desirable 
fom a design standpoint, and where 
they are necessary a gradual transition 
from thin to thick section should be 


F made. 


The minimum size hole that can be 
cored effectively is around 1/4 in. in 
diameter. With a hole this small the 
mass of metal around it should be 
kept to a minimum and the hole 
should be shallow. Smaller holes can 


4 


Bde cast by forming a nipple in the 


material itself rather than by 





Shell molding the garbage disposal shredder ring (left) substantially reduced the machin- 


ing previously necessary on the sand cast ring (right). The high chromium alloy ring is 


turned out at a high production rate with tolerances on the 6 in. diameter held to +0.010 


in. over-all. 


separate coring. Where a small hole 
must be incorporated in the design, 
particular care should be taken in de- 
ciding whether drilling the hole 
might not be more economical than 
coring it in the casting. Sharp angles 
as always should be avoided; how- 
ever, relatively sharp angles and cor- 
ners can be obtainable where, neces- 
sary in alloys which are not notch 
sensitive. 

The as-cast surface finish is one of 
the advantages of the processes. Un- 
der normal conditions finishes of 125 


rms can be maintained in the ferrous 
alloys without difficulty. In 410 steel, 
60 rms has been attained, and even 
better values can be achieved in the 
nonferrous alloys. One of the con- 
trolling factors in surface finish is the 
weight of the casting. A finer finish 
can be obtained with finer sand, but 
the finer the sand the weaker the 
mold. The optimum conditions for 
fine surface on a casting are obtained 
when the finest sand which will with- 
stand the hydrostatic pressure of the 
molten metal is used. 








investment Castings 
The Method 


A pattern of the part to be pro- 
duced is cast in either wax, plastic or 
‘tozen mercury. A refractory slurry is 
then cast around, or dipped on the 
pattern and after it has set, the pattern 
is melted from the mold. The mold is 
then baked and the molten metal is 
Pourec into the cavity. After solidifi- 
‘ation the mold is broken away from 
the ca ing. 

Ea of the pattern materials—wax, 
plastic and frozen mercury—has char- 
acterisi'cs which make it most suitable 


for the production of certain types of 
Parts, \» allow it to meet certain pro- 
ductic ! ‘equirements. 

Wis iain feature of plastic pat- 
tre ally of polystyrene, is the 


te of production possible. 





SEPT: {BER 
> 


1954 





The pattern is made by injection 
molding, allowing faster production 
and, due to the greater dimensional 
stability of plastic in comparison to 
wax, patterns can be made in advance 
of use and stored with less breakage, 
warpage or disfigurement. The injec- 
tion molding process does limit the 
shape of the part to some degree. 
Since high pressures are used in in- 
jecting the plastic material, the cor- 
ing possibilities are limited. 

Wax patterns, the early use of 
which gave prevalence to the term 
“lost wax process’, allow greater flex- 
ibility of design than plastic. Since 
the wax is injected under relatively 
low pressures and dies are operated 
manually, a greater variety of coring 
is permitted. Dies for wax patterns 
are generally less costly than those for 






plastic or frozen mercury. 

Frozen mercury as a pattern ma- 
terial is relatively new in the field. 
Though it is more expensive to work 
with since refrigeration is necessary 
(—70 to —135 F), it has several ad- 
vantages due to the unique properties 
of the material. The low volumetric 
shrinkage of mercury allows the cer- 
amic mold to be dipped on in thick- 
nesses of 14 to 14 in., whereas with 
wax and plastic, the investment ma- 
terial is cast solid in a flask around the 
pattern. Casting the molten metal in 
a thin shell permits greater control 
over metallurgical structure of the 
casting. The low volumetric shrink- 
age coupled with the dimensional 
stability of frozen mercury also allows 
larger sized castings to be produced 

Two pieces of frozen mercury can 


13] 





PART AND REQUIREMENTS — Fuel Pump Diffuser Ring. 
An aluminum investment casting using a wax pattern. Helical 
blades on inside of the ring must be held to !/ deg of true 
location. Dimensions of ring i.d. (1.756 in.) must be held within 

0.003 in., and surface finish on internal area must be 90 





rms or better. Part must be 100% x-ray sound with no internal 


ae or external porosity. 
ADVANTAGES OF CASTING—Finish and dimensional ac- 
curacy can be held without machining. Production quantity 
= of 1500 to 2000 per month may be easily met with wax pattern 


investment casting. 
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be joined merely by pressit 
gether. The pressures need 
tively slight, and the resi 
good. This is called “box 
is, in effect, solid state we 
property ol rrozen mercur 
vious advantages in design 


plex pattern for investment 


Materials and Properties 


Of the six methods of 
investment casting 
matched only by shell molding jin th, 
range of alloys which can be cast. An 
castable alloy can be investment cas: 
It is understandable then that a larg. 


ance casting, 


‘ share of the investment castings being 
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produced are in the high melting 
point ferrous alloys, copper alloys ang 
special high temperature nonferrous 
alloys, as well as in the aluminum and 
magnesium alloys. Though the sam 
general degree of accuracy or fine ¢ / 
tail is obtainable with all the al 

cast, it is easier to obtain these res 


with the nonferrous than with th 


ferrous, due to their higher fuidi 
and lower melting point which al 
certain advantages in casting 
nique. 








PART AND REQUIREMENTS 
Filter Seat. 
plastic pattern, part is cast 


— Fuel Using 
in 303 stainless steel. It must 
function under fuel pressures 
up to 300 psi. Dimensions on 
i.d. (1.270 in.) and diameter 
of circular piece in center of 
part (0.438 in.) must be held 
to 0.003 in., since valve 
face makes 









contact with 








them. 


ADVANTAGES OF CAST- 
ING—Stainless steel is cast 
to accuracy which can be 









held without machining. Pro- 
duction rate of 3000 to 5000 


per month justifies expense 







of plastic die. 
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chanical properties of in 
stings are generally high. 
dries claim that in the heat 
srades properties roughly 


SOI 


to those of wrought ma 
obtained. As-cast properties 
stings Can be controlled to 
nt by regulating the pouring 


ana ire of the metal and of the 


n 
em} 

Id d thereby controlling the 

ed of solidification of the metal. 

P Control is also maintained by the 


proper design of gates and risers, etc. 
The majority of castings made of heat 
itable alloys are heat treated to gain 
lesired properties or annealed to aid 
With proper heat 
ating techniques, distortion of the 
astings may be limited so as not to 
fect the tolerances unduly. 


al 


Design Factors 


Tolerances 
erances will vary from foundry 
indry, and according to most, this 
the area in which investment cast- 
has been somewhat oversold. Gen- 
tolerances obtainable range from 


Quote d commercial 


to 


= 


PART AND REQUIREMENTS — Circular 


+0.003 to 0.005 in. per in. Some 
foundries state they can hold +0.002 
n. per in. on small, restricted dimen- 
sions. One foundry quotes general 
tolerances of +0.003 in. for dimen- 
sions under lf in., +0.005 in. on 
dimensions of 14 to 1 in. and 
+0.005 in. per in. on dimensions 
over 1 in. Here again it should be 
pointed out that the closer the toler 
ance, the higher the cost of the cast- 
ing. Change in dimension across the 
parting lines caused by the pattern 
dies can be made negligible in most 
cases with wax and frozen mercury: 
but more allowance must be made 
with plastic due to the injection pres- 
sures used. 

Sizes and Shapes—Investment cast- 
ings made in wax or plastic range 
from fractions of an ounce to around 
25 lb, though increasing specified tol- 
erances may allow larger sizes. With 
frozen mercury, the size of the cast- 
ings is limited by the facilities of the 
foundry. Castings with frozen mer- 
cury patterns have been made weigh- 
ing over 100 lb. The average weight 
of most investment castings ranges 


Steel Housing. 


Using frozen mercury pattern, part is cast in 21 chromium, 9°, 


nickel. 


The housing has a diameter ranging from 7 in. at one 


end to 9 in. at other, and an over-all height of around 8 in. 
The wall thickness which amounts to 160 sq. in. is 0.100 in., 
held to + 0.010 in. General tolerances held are + 0.010 in., 
although on some dimensions tolerances are held to + 0.005 
in. High degree of concentricity must be maintained on part, 
and typical surface finish of 100 rms must be produced. 


ADVANTAGES OF CASTING—Concentricity and large thin 
walled area can be maintained with close dimensional accuracy. 
Booking of mercury pattern is used to form complicated shape. 
Surface finish can be attained without secondary finishing. 
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Close Tolerance Castings 


from about 1 oz to 3 or 4 lb. 
The process is not generally con- 


ducive to the production of parts with 
large, massive areas of metal, since the 
mold material does not have a high de 
gree of thermal conductivity and will 
delay solidification. In massive areas 
this delay might be sufficient to allow 
the growth of a coarse microstructure 
in the central areas and result in infer- 
ior mechanical properties of the cast- 
ing as a whole. Most foundries agree 
that it is desirable to keep section thick- 
nesses down to 1 in. or below, though 
thicker sections may be handled where 
necessary. The mold material used 
with frozen mercury has a higher de 
gree of thermal conductivity allow- 
ing heavier sections to be cast effec- 
tively. 

Of the three pattern materials, plas- 
tic allows the lowest degree of com- 
plexity, while frozen mercury and wax 
are roughly comparable. Since the pat- 
terns are melted from the molds. the 
only limitation on shape is derived 
from the need for withdrawing the 
pattern from the pattern die. In con- 
structing a one piece pattern, highly 
intricate coring is allowed by the inser- 
tion of a core made of the same ma- 
terial as the mold which will be cast 
around the pattern. When the pattern 
is removed from the die, the core is 
still in the pattern, and wien the 
Slurry is cast around the pattern and 
the pattern melted out, the core 
remains inside the mold fixed to the 
mold wall. 

Where the shape of the part will 
not allow the pattern to be made in 
one die, the pattern may be made in 
several segments, removed from the 
dies and joined together. Though pat- 
terns in any of the three materials 
may be made in sections and as- 
sembled, frozen mercury lends itself 
most readily to this method. Joining 
plastic sections involves a gluing or 
cementing operation. In working with 
wax, the areas to be joined are sof- 
tened by heat and ‘“‘welded’’ together. 
With careful workmanship this meth- 
od can produce a high degree of ac- 
curacy. The booking property of fro- 
zen mercury mentioned before allows 
the greatest ease of joining and gen- 
erally assures a high degree of dimen- 
sional accuracy. 

Other Considerations—Investment 
casting requires no draft in the pat- 
tern die. The three pattern materials, 
when cooling, shrink away from the 
mold and are removed without difh- 
culty. The minimum section thickness 
on small plane areas may range from 
0.030 to 0.050 in., though most 



































General Characteristics 5 Me Clos 
ee, ———e 
Tolerances, in. /in. Cost Factors 
of 
Casting Type Choice of Materials! Equipment Typical Rate of Pre 
Normal Possible on Labor (dies,patterns, Casting Py thon Pre 
1 in. dimen. and/or Materials ple 
machines) to 
. a ee —— er 
Precision Sand Casting 4)}-Aluminum, magnesi- t+0.005 ).003 Medium | Low High 5K 
um and bronze alloys. Use high 
of ferrous uncertain as to 
dimensional accuracy 
Shell Molding ] Any castable alloys, t+0.005 +0 .003 Low Medium Wide range 60 f 
though mostly ferrous | +0.010 across high 
being Cast parting line 
Plaster Mold 5)-Aluminum, magnesi- | +0.005 t0.005 Medium Low High 91 si 
um and some copper-base | +0.010 across high 
alloys. (Melting point be- | parting line 
low around 2000 F 
Permanent Mold 3)-Aluminum, magnesi- | 0.015 in. over- | +0.005 Medium High High, nonfer- | 30 per hr line 
um and copper-base. all on small rous; Low, 
dimensions. gray iron 
Die Casting 5)-Aluminum, magnesi- | +0.005 +0 .002-Zn Low High High 75-150 it dics 
um zinc, some copper-base | +0.010 across| +0.003-Al Mg, Cu-ba 
alloys, tin and lead. parting line 300-350 in 2: 
Investment 2 Any castable alloy. +0.005 0.003 High Varies with Wide range Genera ‘ 
quality of Higher 
pattern die plastic patt s 
necessary. 
1. Numbers represent relative range of choice in se n of materi | é hot narrower choice, etc. 


foundries would prefer to maintain a 
minimum of 0.080 to 0.090 in. With 
a shape such as a small impeller blade, 
the tapered edge may be reduced to 
0.015 in., and this is not uncommon. 
Generally, holes may be cored in non- 
ferrous alloys down to about 1/16 in. 
in dia, though in thin sections smaller 
ones may be quite feasible. In the fer- 
rous alloys, diameters are limited to 
around 14 in. This holds true in cases 
where there is a minimum of massed 
metal around a shallow hole. As in 
the other casting processes, fillets are 
desirable, but where necessary, angles 
and corners may be held to a mini- 
mum radius of 0.005 in. 

The normal as-cast surface finish on 
investment castings may range from 
60 to 100 rms. With frozen mercury 


patterns, values of 40 rms are said to 
be easily obtainable under optimum 
conditions. 


Special Processes 


Both pressure pouring and vacuum 
pouring are used with investment cast- 
ing. Both processes speed the casting 
cycle and aid in filling out of fine de- 
tail. Centrifuging or spinning is also 
used in some cases but not as often 
as vacuum or pressure. 

A variation on investment casting 
is being developed in England. This 
involves investment casting without 
expendable patterns, making use of 
ethyl silicate in the mold material. The 
mold material is prepared in the form 
of a slurry by mixing a suitably graded 
refractory filler with a colloidal sus- 








Special Sand Castings 


The Method 


Though a sand casting is not norm- 
ally regarded as a close tolerance cast 
form, several foundries have set up 
operations to cast in sand to a higher 
degree of accuracy than is normally 
expected with this process. The higher 
accuracy is attributable to foundry 
techniques and closer control over the 
variables rather than a change in pro- 
cess. Carefully constructed baked sand 
cores are used in areas where this ac- 
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curacy is specified, while normal green 
sand molds are used elsewhere. This 
offers the obvious advantage of limit- 
ing the increased cost due to greater 
accuracy to those areas where it is 
necessary. 


Materials and Properties 


At present, most of this type of 
sand casting is being done in alumi- 
num and magnesium alloys and the 


pension of silica in alcohol to whic im Desi 
a reagent has been added to produc Hi 7, 
a carefully controlled gelling reaction Hi ..... 
The mold is poured in two or mor old 
parts around matched sections of th we 
master pattern. As the slurry gels 
passes through a tough rubbery stag 
at which time it is removed from tht 
master pattern, fired and assemble 4 
This eliminates the need for making: : 
pattern for each casting, as the mastet ' 
pattern is used again and again. As | 
the flexibility of the mold in the & 
stage makes possible the use of oni ie 
piece patterns with some back dril Ks 
Though still in the development! He». |: 
stages, it would seem that the procs HM... 
might offer some economic advantags Ke 
for casting certain types of shapes " T 
larger sizes. shay 
me ae thos 
It s 
the 
tern 
cate 
shi 
phosphor and tin bearing bron we, 
However, the use of sand casting 1 crit 


close tolerance work is relatively 0 7% <i... 
and its possibilities and limitatio® He 
have not been fully explored. The * , 
cast mechanical properties of the HM ..... 
ings are approximately the same“ He... 


those found in 


: : sane 
conventional wal 


castings. They may be slightly high HS)... 


due to the closer control exer¢ 
over all the foundry operatior 
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Close Tolerance Castings 
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th 
atti to Average 
Peaduction Size of Min. Sect. As-Cast Finish, 
_ of Eom com Size Range Competitive Thickness, in. Obtainable in Remarks 
a olet gn Casings, Lb Limited Areas, rms 
— Max. size not known. Present 1-4 75-80 Relatively new refinements in techniques 
production runs from under 1 |b Limitations not fully explored. 
to parts 6 ft in length 
l4 to 800 Ib 20-30 0.070 60 Process in infancy. Size only limited by 
size of mold making machine. 
4-6 wk Under 1 oz to over 100 lb 3t0 5 0.040-0.060 | 50 May be used in conjunction with sands and 
permanent molds. 
1 oz to 600 Ib 1 to 10 0.090 100-125 Gray iron may be cast, but not with the 
same degree of accuracy. 
7 ¢-14 wks Under 1 oz to 75 |b in Al l4 to 1 0.050 £0 
ae Under 1 oz to 200 |b in Zn 
In £ 
4-6 wh Under 1 oz to 25 Ib in wax or Upto] 030 60 wax and plastic | Frozen mercury process is relatively new. 
plastic and over 100 |b in frozen 40 mercury Full possibilities have not been explored. 
mercury 
ive ré ene? ? ? 4 ment 4 , é ? Dro 4 1 4 é? mn 1 rom 


Design Factors 


Tolerances — Since no applicable 
» standards have been established in this 





ng as yet, tolerances which have 
> OL US B® been held on commercial castings will 
a ® ind! th degree of accuracy ob 
| “ o le. On linear dimensions up to 
cet ; in. +0.003 in., up to 3 in. 
“oe 0.005 in., and up to 7 in. +0.010 
pt n. over-all tolerances have been held. 
Ab , md Shabe Castings have 
ain a n produced by this technique rang 


ing in size from 1 in. to 6 ft in length. 


» eal since the high degree of accuracy re- 
pment juires the use of baked sand cores, it 
proces is dificult to say just what limits may 
J ntact flee Sct (O° Maximum practical size of 
Che limitations on complexity of 

shape are approximately the same as 

= those for conventional sand castings. 
lt should be pointed out again that 

the maximum accuracy must be on in- 

‘etnal areas where the cores are lo- 

cated. The process is well suited to 

srondes a s such as electronic wave guides, 
ting fo nti Fe exterior areas may not be 
ely nce : but a high degree of dimen- 
stations sg COMER and surface smooth- 
The 3 ‘S Is required on the interior areas. 
the cast Oth.» Considerations — Holes as 
came 3 We Mall os 14 in. in dia have been cored 
| sand fe UCCeSs‘ ally and on small plane areas 
hight! “KY thicknesses of 0.050 have been 
ercised eld. ‘lhe as-cast surface finish may 





Tange tom 75 to 100 rms. 
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Case History 


PART AND REQUIREMENT — Waveguide 
Special sand casting in aluminum. The interior areas must have 
surface finish in the range of 75 to 100 rms. Tolerances on 
internal areas are held to +0.003 in. on smaller, + 0.005 on 
larger dimensions. Right angles and corners must be main- 
tained with radii in the range of 0.005 in. 


Component. 


ADVANTAGES OF CASTING—Part is cast in one piece. No 
machining is required on internal areas. Cost of holding accu- 
rate dimensions limited to those areas where accuracy is man- 
datory. Non-critical area formed by conventional sand mold. 
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Two Cardinal Rules for Close Tolerance 


Casting 


I—NEVER SPECIFY TOLERANCES THAT ARE NOT ABSO- 


LUTELY NECESSARY. 


As one foundryman puts it, "The customer pays for all rejec- 


tions’. Any tolerance called out that is not necessary will waste 


your money. A closer tolerance will generally mean an in- 


creased cost. 


2—ALWAYS CONSULT THE FOUNDRY WHEN DESIGN- 


ING THE CASTING. 





which should be incorporated in the design. By consulting the 






The only practical way of determin 
ing what a close tolerance casting can 
do for you in reducing the cost of a 
product is to compare the end cost 
of the finished part. As was mentioned 
before, the cost of the casting process 
itself may often be more than the 


forming method used previously. 
However, many times this increased 
cost will be more than offset by a re- 
duction in the cost of subsequent oper- 
ations. In cases where these costs ap 
proach a balance the dividend result 
ing from a reduction in sc rap loss can 
be a deciding factor. An ideal case 
might couple the economies of a high 
production operation with a reduction 
in subsequent machining and a low 
loss in s« rap material to provide an 
outstanding reduction in over-all man- 
ufacturing cost. Under more typical 
conditions, the balance may be more 
delicate. 

Engineers working with a difhicult- 
to-machine materials should be par- 
ticularly attracted to close tolerance 
casting. When dealing with these ma- 
terials, machining may make up a 
large part of the total cost of produc- 
ing a part, and a reduction in this 
operation will mean a substantial re- 
duction in the end cost of a product. 

Though in some cases, parts may be 
cast to such accuracy that subsequent 
finishing is negligible, this will not al- 
ways be the case, and should not be ex- 
pected. It will depend on the specifi- 
cations of the part. As was mentioned 
before, casting cannot attain the 
accuracy obtainable with machining. 


revision of design. Each casting process has characteristics 


foundry first, the most economical design for that process can 
be worked out in the shortest possible time. 


soe 


Submitting a finished design to a foundry may well mean a 


However, in most cases, rough-cut 
machining can be elimianted, finish- 
ing operations reduced to a minimum. 


Production 


The economies of producing a part 
depend to a great extent on the pro 
duction quantities and speed. The pro- 
duction rate figures given in the ac- 
companying table are general and 
refer to the rate of filling one mold 
or die. Each of the processes discussed 
here can utilize multiple cavity dies 
or molds. When these are used, the 
rate at which a mold or die is filled 
must be multiplied by the number of 
cavities to determine the actual rate 
of production of castings. The num- 
ber of cavities per mold or die will 
depend on the size and shape of the 
part. This is one of the reasons that 
casting methods lend them- 
selves well to the production of small 
parts. In some cases, the requirements 
for feeding certain shapes may also 
limit the number of cavities which 
can be incorporated in a mold or die. 

Generally speaking, the higher the 
cost of the tools and dies, the larger 
must be the production quantity to 
minimize the cost per casting. Tooling 
costs for permanent mold and die cast- 
ing fall in the high cost group, and 
these are usually justified by a rela- 
tively large production quantity. Tool- 
ing for shell molding is lower, and 
that for investment, plaster mold and 
sand casting is lower still, which gen- 
erally corresponds to production re- 
quirements for these processes. In 
some cases the intrinsic characteristics 
of the design of the part is the gov- 
erning factor, and immediate cost may 
be disregarded in favor of long range 


these 





seweee 








een an ne ae nae ae ~~ 


cost and practicality of prodictio, 
In some cases the design 
cannot be “frozen” as it 
drawing board, but may t¢ 
modifi 


tional testing and 


such a part is to be pr 
permanent mold or die cast 
the tooling costs are high, it 
wise to utilize the flexibility « 
ment or plaster mold casting t 
duce pilot quantities ror test 
development before going t 
pense of manufacturing a pi 
mold or die. 

When using any of the 
esses, it should be remembered thy 
the resultant castings will be on 
good as the tooling from which ¢! 
are made. A good casting cannot | 
made from a poor mold or die. Wher 
higher degrees of accuracy are ¢. 
quired in the casting, higher degree 
of accuracy are necessary in the orig 
nal tooling. This costs money. The: 
are areas on a great many parts whe: 
the normal accuracy of the process; 
suffice, and specifying a greater degr 
will only incur an unnecessary 
By spec ifying accurately the critica 
mensions and working out the desig 
of the part with the foundryman, th 
use of a close tolerance casting ca 
result in a substantial reduction in ti 


manufacturing cost of a product. 
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Number 283 
3 . # 
+ i S w 4 s i 
ae baal i f x 
Chemical Composition Limits, % (max unless shown as a range) 
Old 
D Designation Others 
‘ Aluminum 
Min, 
Silicon Iron Copper Manganese | Magnesium) Chromium Nickel Zinc Titanium Each Total 
i AEIS 99.30 
5 ADIS 99.50 
106 BD1S - - 99. 60 
, ACIS 99.70 
1075 JCS 09°75 
r 108 BCIS 99.80 
‘ 1085 ABIS 99.85 
109( FBIS 99,90 
1095 AAS 99.95 
not 1099 BAIS 99.99 
Wher 1100 2S 1.0 Si Fe 0.20 0.05 0.10 0.05 0.15 99.00 
re re. 1130(1) R-308(1) 0.7 Si + Fe 0.20 0.05 0.15 99. 30 
; 1145(2) BEIS 0.55Si + Fe 0.05 0.05 0.03 99.45 
CLTEES 1160 CDIS, 99.6 0.40Si + Fe 0.05 _ 0.05 0.15 99.60 
a 1175(4) 99.75 0.15Si + Fe 0.10 - - — 0.02 99.75 
UIIg 1180(5) CCIS, R998 0.09 0.10 0.03 0.02 99, 80 
Ther 1187(5) EBIS, 99.87 0.06 0.06 — - 0.01 99.87 
1197(5) CAIS 0.006 0.006 0.006 0.006 0.006 0.002 0.01 99.97 
1230(6) 99.3 0.7.3 Fe 0.10 0.05 0.10 0.05 0.15 99. 30 
1235(2 R995 0.65 Si Fe 0.05 0.05 0.15 99.35 
° 2011 11S 0.40 0.7 5.0-6.0 _ 0.30 0.05(7) 0.15 Rem 
f 2014 14S, R301 
: Core 0.50-1.2 | 1.0 3.9-5.0 0.40-1.2 | 0.20-0.8 0.10 0.25 0.15 0.05 0.15 Rem 
2017 17S 0.8 1.0 3. 5-4.5 0.40-1.0 | 0.20—-0.8 0.10 0.25 0.05 0.15 Rem 
— 2018 18S 0.9 1.0 3.5-4.5 0.20 0.45-0.9 0.10 1.7-2.3 0.25 0.05 0.15 Rem 
—? | 2024 24S 0.50 0.50 3.8-4.9 0. 30-0.9 1.2-1.8 0.10 0.25 ~- 0.05 0.15 Rem 
Nn. the 2025 25S 0.50-1.2 1.0 3.9-5.0 0.40—-1.2 0.05 0.10 0.25 0.15 0.05 0.15 | Rem 
2117 Al7S 0.8 .0 2.2-3.0 0.20 0. 20—0.50 0.10 — 0.25 — 0.05 0.15 Rem 
2 X2214 XB14S 0.50-1.2 0.25 3.9-5.0 0.40-1.2 | 0.20-0.8 0.10 _ 0.25 0.15 0.05 0.15 | Rem 
int , 2218 B18S 0.9 1.0 3.5-4.5 0.20 1.2-1.8 0.10 1.7-2.3 0.25 — 0.05 0.15 | Rem 
; : 2225 B25S 0.50-1.2 0.30 3.9-5.0 0.40-1.2 0.05 0.10 — 0.25 0.15 0.05 0.15 | Rem 
7 X2316 Xcl6S — — - — — — — — — — — _— 
2618 F18S —_ _ on _ _ one _ — _ _ — — 
3003 3S 0.6 0.7 0.20 1.0-1.5 — - — 0.10 0.05 0.15 Rem 
3004 4S 0.30 0.7 0.20 1.0-1.5 0.8-1.3 - - 0.10 - 0.05 0.15 Rem 
yr the X3005 XA5S _ - — — - 
a 4032 32S 11.0-13.5| 1.0 0.50-1.3 6.s-1.3 0.10 0.50-1.3| 0.25 0.05 0.15 Rem 
4043 43S, K145 4.5-6.0 0.8 0.30 0.05 0.05 - 0.10 0.20 0.05 0.15 Rem 
4045 45S 9.0-11.0 | 0.8 0.30 0.05 0.05 0.10 0.20 0.05 0.15 Rem 
4343 C435, 44S, 6.8—-8.2 0.8 0.25 0.10 0.20 - 0.05 0.15 Rem 
K143 
X4543 XE435 — - -_ — — - 
y 5005 A50S, R305, 0.40 0.7 0.20 0.20 0.50-1.1 0.10 - 0.25 0.05 0.15 Rem 
K155 
5050 50S 0.40 0.7 0.20 0.10 1.0-1.8 0.10 0.25 0.05 0.15 Rem 
5052 52S 0.45Si + Fe 0.10 0.10 » 2-2.8 | 0.15-0.35 0.20 0.05 0.15 Rem 
X5055 X55S 0.30 0.7 0.25 0.30-0.80 | 4.0-5.0 0.25 0.25 0.05 0.15 Rem 
5056 56S 0.30 0.40 0.10 0.05-0.20) 4.5-—5.6 | 0.05-0.20 0.10 0.05 0.15 Rem 
5083 \K183 0.40 0.40 0.10 0.50-1.0 | 4.0-4.9 0.25 0.25 0.15 0.05 0.15 Rem 
5086 K186 0.40 0.50 0.10 0. 20-0.7 3.5-4.5 0.25 0.25 0.05 0.15 Rem 
5154 A545S 0.45Si + Fe 0.10 0.10 3.1-3.9 | 0.15-0.35 0.20 0.20 0.05 0.15 | Rem 
5254 B54S 0.45 Si + Fe 0.05 0.01 ) 3.1-3.9 | 6. 15-0.35 0.20 0.05 0.05 0.15 Rem 
X5356 XC56S 0.50Si + Fe 0.10 0.05-0.20;| 4.5-5.5 | 0.05-0.20 0.10 0.06—0. 20 0.05(8) 0.15 Rem 
5357 C57S, K157 0.12 0.17 0.07 0.15-0.45 | 0.8—-1.2 0.05 0.15 Rem 
l; X5405 XD50S ae nd - nt _ pales : a 
5652 F52S |0.40Si + Fe 0.05 0.01 2.2-2.8 | 0.15-0.35 0.10 0.05 0.15 Rem 
6003(12) | R306,K162 | 0.35-1.0 | 0.6 0.10 0.8 0.8-1.5 0.35 - 0.20 0.10 0.05 0.15 | Rem 
6053 53S (9) 0.35 0.10 — 1.1-1.4 |0.15-0.35| - 0.10 — 0.05 0.15 Rem 
6061 61S | 0.40-0.8 | 0.7 | 0.15-0.40 0.15 | 0.81.2 | 0.15-0.35 -- 0.25 0.15 0.05 0.15 Rem 
6062 62S | 0.40-0.8 | 0.7 | 0.15-0.40 0.15 0.8-1.2 | 0.04—0.14 - 0.25 0.15 0.05 0.15 Rem 
one ae | 0.20-0.6 | 0.35 | 0.10 0.10 0.45-0.9 0.10 - 0.10 0.10 0.05 0.15 Rem 
VO6 _— oshet omen enue — — a — —— ‘ 
6151) ASIS 0.6-1.2 1.0 0.35 0.20 0.45-0.8 | 0.15-0.35 0.25 0.15 0.05 0.15 Rem 
X625) XB515S an a wie a nee 3 aes - ee on 
625: B53S | (9) 0.50 0.10 _— 1.0-1.5 | 0.15-0.35 1.6-2.4 0.05 0.15 Rem 
X645 XD535 | iin a tae ie tn ats it - he pt babe ; 
ie 6553 E53S an iin ails - uae on - , . outs ani an 
rich 695) J51S$, K160 | 0.20-0.50 | 0.8 0.15-0.40 0.10 0.40-0.8 ~ 0.20 0.05 0.15 Rem 
7070 70S | ay ss == i — — he eS. - el _— -e 
Co he 72S 10.7 Si + Fe 0.10 0.10 0.10 - — /|0.8-1.3 -- 0.05 0.15 | Rem 
WI7e 75S 0.50 | 0.7 | 1.2-2.0 0.30 2.1-2.9 |0.18-0.40|; — |5.1-6.1|} 0.20 0.05 0.15 Rem 
7975 XA78S 0.50 | 0.7 1.6-2.4 0.30 2.4—3.1 | 0.18-0.40 — 6.3-7.3 0.20 | 0.05 0.15 Rem 
27 B77S | 0.50 0.7 0.8-1.7 — 1.7-2.3 | 0.18-0.35 _ 3.7-4.3 0,10 0.05 0.15 | Rem 
809 R399 - - = - ‘ vas : _ - — | 98.7 
I K112 1.0 1.0 0.40 0.6 0.7 0.20 1.0 - 0.05 0.15 Rem 
X828 XB80S Sy a a fee al : ides oe 
Avia EC EC - o on — — « — . 99.45 
a 
: ~ eflector sheet. (5) Electrolytic condenser foil. (8) Also contains 0.0005 per cent maximum beryllium. 
A (6) Cladding on Alclad 2024. (9) 45 to 65 per cent of Mg. content. 
Cc ‘dk onductors. (7) Also contains 0.20 to 0.6 per cent each of lead (10) Electrical conductor metal. 
je om No. 2 Reflector sheet. and bismuth. 11) Cladding on Alclad 2014. 
Courtesy of Aluminum A ssocialion 
oF More formation, Circle No. 511 
» 
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Which Through-Hardening 
Grade of Alloy Tubing 
~ |g Best for You? , 


»»e-B&W Can Supply Them All 


Typical Microstructures (at 1000 x) Se 
For applications of mechanical tubing that require high and Hardnesses, ‘\e Steel n 
strength, ductility, and resistance to impact, the medium- 
carbon, through-hardening steels are particularly suitable. 
A correlation of the properties of each available grade with 
your product specifications will help you determine the grade 
most suitable for your operation. Listed are the medium-car- 
: bon alloy steels typical of those that can be heat-treated to 
meet a broad range of mechanical pr + sage These steels 
all contain alloying elements introduced to provide a desir- 
able combination of strength and ductility and to promote 
ease of heat treatment. In some grades the alloying elements 
also provide resistance to softening at higher tempering tem- 
peratures. 








































Tubing of these grades may be hot forged without difficulty 
by conventional methods, and in the softened state is readily 
machinable—a good indication of the workability common 
to all the medium carbon through hardening. 


In the application of alloy tubing of these steels, it is often 
possible to use alternate grades without loss of desirable 
mechanical properties. You'll find Mr. Tubes—your link to 
B&W—always on call and invariably helpful in any discus- 
sion of your tubing requirements. You'll find B&W Bulletin 
TDC-141 helpful, too. Send for your copy today. 





TYPICAL — 
THROUGH-HARDENING 
GRADES 
1340 — 2340 3140 
4042 4140 4340 
me oe. 8740 9440 at seer aieilacd 1650 F ond dawn 


1250 F for 1 hour — Hardness 217 SHN 





THE BABCOCK & WILCOX COMPANY 


TUBULAR PRODUCTS DIVISION 


Beaver Falls, Pa.—Seamless Tubing; Welded Stainless Steel Tubing 
Alliance, Ohio—Welded Carbon Steel Tubing 





TA-4027 (ASH 






For more information, turn to Reader Service Card, Circle No. 309 
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Aluminum and Aluminum Alloy Temper Designation System 


tandard temper designation system for aluminum and aluminum alloys consists of a letter indicating the basic temper, which, 
ealed and as-fabricated a is more specifically defined by the addition of one or more digits. 


re are four basic tempers, namely, “‘O"’ 


i except 


annealed, ‘‘F’’—as fabricated, ‘‘H’’—strain hardened, and ‘“T’’—heat treated. The letter ‘‘W’"’ is 


lesignate the unstable condition following solution heat treatment, and if time subsequent to heat treatment is indicated, may also be 


ed a basic temper. 


e system is summarized in the following explanatory notes and examples. Examples given here cover only wrought alloys, although the 
ystem covers castings as well as wrought products. It is a principle of this system that a change in a temper designation is made only when 
some variation in the same basic operations alters significantly the characteristics of the product. 








-Hl 


-H2 


-H3 


-T2 


13 


-Té6 


-T8 


-T9 





hee 


Subdivisions of the -H Temper 


Strained hardened only 


Strain hardened and 


tially annealed 


par- 


Strain hardened and stabi- 
lized 


Unstable condition follow- 
ing solution heat treatment 





Treated to produce stable 
tempers other than -F, -O, 


or -H 


Subdivisions) of the -T Temper 


Annealed (Castings only) 
Solution heat treated and 
cold worked, naturally aged 
to substantially stable tem- 
per 


Solution heat treated and 
naturally aged to a substan- 
tially stable condition 


Artificially aged only 


Solution heat treated and 
artificially aged 


Solution heat treated and 
stabilized 


Solution heat treated, cold 
worked and artificially aged 


Solution heat treated, artifi- 
cially aged and cold worked 
Artificially andcold worked 


Symbol Condition Explanation 
F As Fabricated Applies to products which are supplied in the condition resulting from normal manufacturing 
| Operations without imposing special practices to control the amount of strain hardening or thermal 
| treatment. For wrought products, there is no guarantee of mechanical properties. 
-O Annealed, recrystallized | Applies to the softest temper of wrought alloy products. 
-H Strain hardened Applies to those products which are not subjected to thermal treatments to increase their mechani- 


cal properties, but which have their strength increased by strain hardening with or without supple- 
mentary thermal treatment to produce partial softening. The -H is always followed by two or more 
digits. The first digit indicates the specific combination of basic operations and the following digit 
or digits the final degree of strain hardening, as explained below. 


As indicated above, the second digit designates the amount of cold work performed. The digit 8 has 
been selected to represent the hardest commercially practical temper, written thus: -H18. Since -H18 
is considered full hard, and -0 is annealed, material with tensile strength halfway between soft and 
full hard, or half hard, is designated -H14, quarter hard -H12, and so on. A third digit is often used 
to identify a special set of properties, for example, -H141 may represent material in some alloy with 
the same minimum properties as -H14, but with maximum values that are closer than standard. Or, 
it may represent material in some alloy with minimum values slightly different from those of -H14, 
but not sufficiently different to place it in the -H13 or -H15 classification. Extra hard tempers are 
designated by use of the second digit 9, with or without a third digit. 

It is often desirable to obtain a certain strength range in the strain hardened alloys by working to 
a harder temper and then reducing the strength to the desired level by partial annealing. This 
process is identified by the figure 2 in the first digit place, and the residual amount of cold work is 
then designated by the same method employed for the -H1 series. Thus, -H28 is full hard, -H24 
half hard, and so on. 

The properties of magnesium-containing alloys in the strain hardened condition are stabilized by a 
low temperature heating, thus lowering slightly their strength and increasing ductility. If the 
treatment is not employed, the change of properties occurs over a long time at room temperature. 
Use of this treatment is indicated by the digit 3 in the first digit place, and the degree of strain 
hardening is indicated in the usual way by one or two following digits 

This designation, because of natural aging, is specific only when the period of aging is indicated, 
e. g., 24S-W(14 hr); 75S-WQ mo). 


Applies to products thermally treated to produce stable tempers with or without supplementary 
strain hardening. The -T followed by the numerals 2 to 19, inclusive, designates one specific com 
bina’ion of basic operations, thus 61S-T6. Should some other variation of the same basic operations 
be applied to the same alloy, resulting in different characteristics, then other digits are added to the 
basic designation (61S-T61 or 61S-T62). It should be understood that a period of natural aging at 
room temperature may occur between or after the operations listed. Control of this period is exer 
cised when it is metallurgically important, but is not indicated by the designation. 


Applies to castings only, for improving ductility and increasing dimensional stability. 

Applies to those products where cold work is performed for the primary purpose of improving the 
strength, thus, 24S-T36, and also applies to those products in which the effect of cold work, such as 
flattening or straightening, is recognized in applicable specifications (24S flat sheet heat treated by 
the supplier is designated 24S-T3). No control is exercised to cold work at any particular stage 
during the natural aging cycle. 

Applies when the product is not cold worked after heat treatment (24S sheet heat treated by cus- 
tomer becomes 24S-T4), and also when applicable specifications do not recognize the effect of cold 
work resulting from flattening and ecsighiesing operations. (61S flat sheet heat treated by the sup- 
plier is designated 61S-T4). The alloy 75S does not have a commercial -T4 designation. 

Applies to “mangled which are artificially aged without prior solution heat treatment. The artificial] 
aging of these products improves mechanical properties (63S-T5 extrusions), and dimensional 
stability (for castings ). 

Applies to products which are not cold worked after solution heat treatment, or in which the effect, 
if any, of flattening or straightening is not recognized in applicable specifications. (Whether flat- 
tened or not, 61S heat treated and aged is designated 61S-T6, and 75S, treated in the same manner, 
is 75S-T6). 

Applies to products in which the temperature and time conditions for stabilizing are such that 
the alloy is carried beyond the point of maximum hardness, providing control of growth and or 
residual stress (18S-T71, 32S-T72). 

Applies when the cold working is done for the purpose of improving strength (11S-T8, Alclad 
248-T86), and also when the cold working effect of flattening or straightening is recognized in 
applicable specifications (Alclad 24S-T81 flat sheet). 

61S wire heat treated, artificially aged, and cold worked is 61S-T91. 


Applies today only to castings. May find application in the future to wrought alloys, as w 
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Not A’PHONE CALL... 


Not a Letter... 


Not oNE REPLACED DISC 


OR SEAT... 


in the seven years since 


Everlasting Valve Company 


standardized on Inco-Cast 


Monel and “H” Monel for the 


seat and disc of this valve. 














° 
I n co Casti n Zs Sand, Centrifugal, Precis” 


For more information, turn to Reader Service Card, Circle No. 379 


This is still another example of 
how a manufacturer improves 
his product with Inco casting, 
Here is how Everlasting Vale 
Company makes use of two 
the eight special property alloy 
Inco casts to withstand destruc 
tive service: 

They chose Monel® for tle 
seat of this blow-off valve le 
cause of its ability to withstand 
the terrific erosive conditions a 
well as abrasion and corrosi0l. 
For the disc, which is directly in the line of high-temper 
ture water jetting through the opening at pressures Up 
to 600 psi, they needed a still harder, though machinabl. 
alloy. “H’® Monel solved their problem here. 

Do you need a cast part that will give long, trouble 
free life under destructive conditions? Then it will pa 
you to look into cast Monel, “H” Monel and the othe! 
Inco casting alloys. 


You get these extra benefits, too. 


Castings made to meet or surpass government specifice 
tions ... eight superior special alloys... any practi 
size and shape .. . Inco’s extra interest in and experiet 
with its own alloys... technical help with special pt 
lems. For a fuller story, write for “Cast to Last.” Ther! 
no obligation. 


THE INTERNATIONAL NICKEL COMPANY, ING 
67 Wall Street New York 5, \.! 
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Materials Data Sheet 


Styrene Plastics 























September + 1954 psogenntm 

Number 285 
by ? f | F i wo oe i ie TT 
} { j : | Ht | Hh -4+— —> 1 —F ~~ } an - coop |} + T t ct -—+- It se = 
eo ee oe er oe oe +44 a ae. 
rrrrrr : I Poorer COCCCO eee eee 


ene Plastics are thermoplastics mude from styrene monomer as the principal ingredient. In the older group of commercial materials, the 


enes, the styrene monomer is generally 


potoony alone and 95 % or more of the mass is derived from this source. For some applications, 


styrenes are not suitable and a second group, the modified styrene plastics, was developed to extend the range of usefulness of these 
ils. In the modified styrene plastics, 50% or more of the mass is derived from the styrene monomer, the balance from other monomers, Co- 
polymers or other modifiers. The modified styrenes are very numerous, each being superior in certain properties but attaining this superiority 


at the expense of other properties. 














CORROSION RESISTANCE 


USES 
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| Good resistance to alkalies, salts, lower alcohols, 
glycols, water; fair resistance to mineral and vege- 
table oils; soluble in aromatic and chlorinated hydro- 
carbons; softened or attacked by higher alcohols, 
gasoline, strong oxidizing acids, chlorine and bro- 
mine waters. 


Polystyrenes Modified Styrenes 
Type ASTM 
Test General Improved Heat | Heat and 
Method Purpose Lubricated Resistance, Chemical Shock 
Type | Type 2 Type 3 Resistance Resistant 
PHYSICAL PROPERTIES 
Specific Gravity D792 1.05-1.08 1.05-1.08 1.05-1.08 | 1.05-1.11 0.98-1.10 
Thermal Cond, Btu/Hr/Sq Ft/Ft/ ° F C177 0.58-0.80 0.58-0.80 0.58-0.80 0.46-0.73 0.24-0.73 
Coeff of Exp per ° F D696 3.3-4.4x10° | 3.3-4.4x10° | 3.3-4.4x10° 3.8x 1075 1.9-11.7 x 10° 
Spec Ht, Btu/Lb/ ° F - 0.32-0.354 0.32-0.358 0.32-0.358 0. 32-0. 354 0.30-0. 354 
Water Absorption, 24 hr, % D570 0.04-0.05 0.04-0 .06 0.04-0.05 0.05-0.40 0.15-0.55 
MECHANICAL PROPERTIES 
Mod of Elasticity in Tension, Psi D638 4.0-5.0 x 10° 4.0-5.0 x 10° 4.0-6.0 x 10 4.0-6.0 x 10° 1.8-4.0 x 10° 
Tensile Str, Psi D638 5 ,000-9,000 5,500-7,500 7,000-9,500 7,000-12,000 3,500-7,000 
Hardness, Rockwell D785 M70-M80 M65-M80 M70-M80 M65—-M90 M20-M40 
Impact Str Izod Notched (ft-lb per in. D256 0.25-0.40 0.25-0.40 0.25-0.40 0.25-0.50 0.5-11.0 
of notch) 
Mod of Elasticity in Flexure, Psi D790 4.0-5.0x 10° 4.0-5.0 x 10° 4.0-6.0 x 10° 4.0-6.0x10 | 1.5-4.0x10 
Flexural Str, Psi D790 8,000-15,000 8,500-12,000 10,000-15,000 10,000-17,000 | = 
Compressive Yid Str, Psi (Upper) D695 11,500—16,000 11,500-—16,000 11,500-16,000 11,500-16,000 4,800—9,000 
ELECTRICAL PROPERTIES | 
Elect Res, Ohm-Cm (Volume) D257 10!7-1019 1017-1019 10!7-1019 | 1018-1017 | 1012-1017 
Dielectric Str (Short Time) Volts /mil D149 500-700 500-650 500-750 400-600 300-600 
Dielectric Constant 
60 Cycles D150 2.45-2.65 2.45-2.65 2.45-2.65 2.45-3.4 2.45-4.75 
1,000,000 Cycles D150 2.45-2.65 2.45-2.65 2.45-2.65 2.4§-3.1 2.45-3.8 
Loss Factor 
60 Cycles D150 25-80 x 10° 25-135 x 10° 25-80 x 10-5 0.25-34x 10% | 0.1-0.7x 10% 
1,000,000 Cycles D150 25-100 x 107° 25-135 x 10° | 25-100x107 | 0.25-40x 10-3 0.14-1.0 x 10°73 
FABRICATING PROPERTIES | | 
Compression Ratio (Bulk Factor) D1182 1.6-2.3 1.6-2.3 1.6-2.3 1.6-2.4 1.6-2.4 
Compression Molding Temp, F — 265-350 250-350 275-400 300-400 250-325 
Compression Molding Pressure, Psi a 1,000-10,000 1 ,000-5,000 1,000—10,000 1,000-5,000 | 1,000-8,000 
Injection Molding Temp, F — 325-550 300-500 400-650 350-700 375-600 
Injection Molding Pressure, Psi — 10,000-—30,000 7,500-25,000 10,000-30,000 10,000-33,000 6,000-30,000 
Extruding Temp, F —- 375-500 300-500 400-550 450-550 340-500 
MAX RECOMMENDED SERVICE, TEMP F — 150-175» 135-170> 170—-180> 170-200" 140-175” 





ance to attack 
by solvents, oils 
and other organ- 
ic liquids over 
polystyrenes 
'without de- 


Improved resist- 
| 


creased resist- | 


ance to inorgan- 
ic materials. 





Similar to poly- 
styrenes. 





Electrical parts including storage battery cases; insula- 
tors, coil forms; industrial parts including fluorescent 


light fixtures, rigid containers, instrument panels, | 


light machine housings, name-plates; refrigerator 
| parts; housewares, toys. 


Battery cases, 
coil forms, draft- 
ing instruments, 
| sight glasses on 


| pressure lubri- | 


Cating systems, 
thermostat 
| housings. 


| Pipe and fittings, 
| large area refrig- 
erator parts, 
containers. 





* For crystal material. 


! continuous service limit depends on applied stress, shape of part and molding details. 
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Prepared with the Assistance of the Manufacturing Chemist's Association, Inc. 


Based on the Chemist's Association Publication ‘‘Technical Data on Plastics’’, 1952. 
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This part is cast complete except 
for a light reaming operation. 
It is strong, accurate and costs 
considerably less than if fully 


machined. 


Sound pressure castings can be 
furnished in any ferrous or non- 
ferrous casting alloy with close 
tolerance control and draft free 


surfaces. 


' Investment Casting has proven 
it is the practical way to make 
difficult small parts. The process 
can help you eliminate trouble- 
some machining operations or 
assemblies. 

Our engineers are available to 
help you achieve better func- 


tional parts at lower costs. 


GRAY-SYRACUSE 
ae 


107 N. Franklin Street, Syracuse 4, N. Y. 
Small precision castings of ferrous 
and non-ferrous alloys. 





Gray-Syracuse, Inc. 
107 N. Franklin Street 
Syracuse 4, N. Y., Dept. “‘A”’ 


Please send me literature on 
Precision Investment Castings. 























For more information, Circle No. 388 
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These milling cufters were saved by re- 
building and regrinding corners (top) 


and regrinding to new contour (bottom). 


Because of being built with only two 
lands, this large drill cut ineccurately 


until rebuilt by welding (see right 


Arc Weld Repairs 
on High Speed Tool Steel 


by KENNETH ROSE, Mid-Western Editor, Materials & Methods 


Inert-gas-shielded arc welding used to 


rebuild and alter cutting tools 


extends their service life. 


@ HIGH SPEED STEEL TOOLS are ex- 
pensive and frequently difficult to 
procure. A considerable quantity of 
these expensive tools was being 
scrapped at Buick Div. General 
Motors Corp., because of excessive 
wear, breakage of a part of a cutting 
edge, or because of obsolescence. To 
reduce this loss, research metallurgists 
at the company introduced a method 
for arc welding the tools with a 
high-speed steel rod so that broken 
or worn edges could be built up, 
ground to shape, and the piece re- 
turned to service. 

The process uses an_ inert-gas- 
shielded arc, with argon gas as the 
protective blanket and alternating 
current with superimposed high fre- 


quency to stabilize the arc. The hig! 
frequency eliminates spatter or wat 
dering of the arc; it pin-points th: 
arc to the small area where it is t¢ 
quired, and thus avoids damage 0 
surfaces finished to size. Convet 
tional equipment is used with tung 
sten electrode and a wire of Mi 
analysis for filler metal. The M* 
wire is used with all grades of hig! 
speed steel. Its percent compo 


tion 1s: 

Carbon 0.80 to 0.90 
Chromium 3.75 to 4.25 
Vanadium 1.25 to 2.2) 
Molybdenum 3.75 to 5.50 
Tungsten 5.25 to 6.00 
Cobalt 7.50 min 

Manganese 0.20 to 0.40 


MATERIALS & METHOD! 
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» work 
Bbroken area is ground out in 
mcase of broken teeth on cutters. It 


q up n 














Two extra lands are welded on drill (left) and ground (right). These lands serve as guides 


ond make for more accurate cutting. 


The amperage used is in the low 


Prange of the machine, and is usually 
picss than 40 amp because of 


the 
the 
the 
the 


weld 
for 


small area. 


arc 


To prepare 


weld repairs, 


is the: Magnaflux inspected to in- 


sure removal of all cracks. The piece 
is then preheated to about 500 F. 
SHigher temperatures would cause 


oxidation of the steel. The proper 
areas are then built up with the arc 
in the usual way, the repaired tool 
is given a draw at 1050 F, and is 
reground to size and contour. 

With the stabilized arc repair, the 


B buildup can be closely concentrated 
mat the desired areas. 


Repairs for- 
merly were attempted with oxyace- 
tylene torch, but the area of the 
workpiece affected by the heat was 


S/arge enough to make the method 
fi unsatisfactory. 


Typical of the repairs made by 


B this method was that of a high 


speed steel broach. One of the teeth 
had been deeply broken out, making 
the tool unfit for service, but the 
piece was otherwise in good con- 


dition. After grinding out the 
broken metal, the area of the broken 
tooth was built up slightly above the 
leve] the sound teeth. The built- 


al was then contoured by 


. _ the restored tooth was 
; sharps d. and the piece was fre- 
me urned to service. 


In nother case, a milling cutter 
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had been resharpened frequently and 
was in serviceable condition, but 
wear along the sides of the teeth 
threatened to shorten its useful life. 
After the worn sides were built up 
with weld metal and reground to 
size, the cutter was ready for con- 
tinued service. On single point tools. 
it had frequently been necessary to 
grind back the cutting edge as much 
as half an inch to square the edge. 
Such worn tools are now built up 
with weld metal, saving the grinding 
away of much valuable material. 

Not all of the applications of the 
process are in the salvage of broken 
or worn tools. Frequently tools that 
are in perfect condition must be 
scrapped because of a change of de- 
sign. Where the tool can be re- 
shaped by grinding the reclamation 
of the piece is simple, but designs 
that required additional metal at 
some area to meet the new contour 
have heretofore meant the scrapping 
of the tool in most cases. With the 
arc deposition method it is now fre- 
quently possible to build up the pro- 
file to meet requirements. 

Typical of redesign involving 
added metal was the treatment of a 
large drill, about 3 in. in dia. This 
cutting tool had been built with only 
two lands, and tended to cut in- 
accurately. Two additional lands 
were built up at right angles to the 
existing lands, and these served to 
steady the drill and give satisfactory 
performance. 


For more information, Circle No. 407 > 


348 TURBO JET ENGINE 
No better proof of Sicon’s remarkable film properties 


and color retention can 


of PRATT « WHITNEY 






For After-Burners 





SILICONE 
HEAT RESISTANT FINISH 
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e FOR DECORATION 


°F. range—SICON is unbeatable. 
Write today, without obligation, for revealing details of notable 


or for colorful whites, beiges, go 
SICON applications on both industrial and consumer products, 


. up to 550°F in Decorative Colors 


range, 
in the 550 





Illinois 
—withstands 1000°F in Aluminum or Black . 


Manufactured by 


ipiane ~ 


The Original SILICONE Finish 










They heat treat 50 different 


types of gears... 


with one type of 


THERMALLOY* TRAY 20.22 
with adapter in place to give 


8 pam, 
different loading pattern. ye 


A large automotive parts manufacturer 
processes over 50 different types of gears in 
a carburizing-oil quench furnace where tem- 
peratures range to 1700°F. A heat-treat tray 
design was needed to withstand rugged serv- 
ice...to give maximum loading for all gears. 
Here’s how Electro-Alloys developed a 
versatile tray to meet these conditions: 


First: Electro-Alloys engineers designed a 
type of tray and set of fixtures to handle this 
wide variety of gears. This was accomplished 
by supplying adapters and spacers to 
supplement the basic tray design. With this 
adaptability, fewer trays were needed... 
less handling time was required in heat 
treating the variety of gears. 


Elyria, Ohio 





For more information, turn to Reader Service Card, Circle No. 319 















Spacers at right. 


Second: Trays, fixtures, adapters, spacers... 
all were cast in Thermalloy...a tough heat- 
resistant alloy developed specifically to take 
heavy loads and rough usage... to withstand 
elevated temperatures up to 2100°F. without 
scaling or cracking. This tray takes loads up 
to 315 lbs. per tray... has been in service 
for over 13 months. 


Electro-Alloys has helped engineer many 
types of heat-treat parts and has cast them in 
Thermalloy for longer life. Why not put 
this knowledge to work for you... call 
your nearest Electro-Alloys office or write 
Electro-Alloys Division, 5001 Taylor Street, 
Elyria, Ohio, for a copy of Thermalloy Tray 
& Fixture Bulletin T-227. 


ELECTRO-ALLOYS DIVISION 


*Reg. U. S. Pat. Of. 





MATERIALS & MET (ODS 






























Thi 


exe 








it. Of. 








New Materials, Parts and Finishes 





... and Related Equipment 


This power line tower is one type of structural application for which the new alloy is 


expected to find economical use. 


New Non-Heat-Treatable Aluminum Alloy 


Has— 
e High Strength 
e Good Weldability 


Developed to meet the need for 
a high strength, common alloy for 
us€é in welded assemblies, K186 
alloy is said to extend the use of 
aluminum to applications where heat- 


treatable alloys have been too costly 
in the past. Nominal composition 
of th lloy is 4.0 magnesium, 0.45 
Manganese, and 0.10% chromium. 


SEPTEMBER, 1954 


Developed by the Kasser Aluminum 
& Chemical Corp., 1924 Broadway, 
Oakland 12, Calif., the alloy is 
recommended for use in applications 
such as unfired pressure vessels, 
structural towers, welded boat hulls, 
rocket motor tubing, guided missile 
containers, trusses and girders, truck 
and trailer frames, tanks and piplines. 













Mechanical Properties 


Typical mechanical pronerties ol 
the alloy in various tempers are: ten- 
sile strength, in Ib per sq in., ranges 
from 38,000 in O condition, 39,000 
in H112 temper, to 47,000 in the 
H34 temper. Yield strength runs 
17,000 in O condition, 19,000 in 
H112 temper and 37,000 in H34 
temper. Typical elongation values, 
in per cent in 2 in., are 22 in the 0 
condition, 14 in the H112 and 10 in 
the H34 temper. 

The alloy is available in sheet and 
plate form in a full range of tem- 
pers. Developmental work is now in 
process oun extrusion operations to 
extend the range of applications. 
Minimum mechanical properties for 
plate in H112 temper are 34,000 psi 
tensile strength, 14,000 psi yield 
strength, and elongation of 8%. 

Formability of the alloy is said to 
be as good as that of 52S, as deter- 
mined by tests including hammered, 
guided, impact and elevated tem- 
perature bend tests. Cold forming in 
H112 temper is good, and a high 
degree of formability is claimed 
when the material is heated to 
100 F. 

According to the company, accele- 
rated and long term corrosion tests 
have indicated high corrosion tfe- 
sistance for the alloy. Standard 
finishing procedures may be used and 
corrosion resistant anodized finishes 


can be applied. 
Weldability 


Inert-gas-shielded arc welds were 
made. transversely on 0.250 gage 
K186 hot-rolled plate with 56S filler 
wire using a square butt joint and 
two passes. Average results of 10 
tensile tests made in the longitudinal 
direction of the plate showed joint 
efficiency with weld beads on was 
89% and with beads machined flush, 
79%. Longitudinal ultimate tensile 
strength of the parent metal was 
44,700 psi. With beads on, ultimate 
across the weld was 39.900 psi and 
with beads machined flush, 35,500 


psi. 








New Materials, 








The newly released polymer is a clear 


material of extremely high viscosity. 


Parts and Finishes continues 





Silicone Rubber Polymer Commercially Available 


Dow Corning 400 Gum, one of the 
basic silicone rubber polymers has 
been marketed by Dow Corning 
Corp., Midland, Mich. The polymer 
can be compounded with a variety of 
fillers and vulcanizing agents to pro- 
duce silicone rubbers suitable for 
different applications. 

Clear, uniform and non-toxic the 
polymer is a dimethyl silicone gum of 
high molecular weight and extremely 
high viscosity. It is said to be stable 
in storage and to require no prelim- 
inary breakdown. Williams plasticity 


is 45 mils; specific gravity 
0.98. 

Heating a blend of Dow Cornin 
100 and certain organic peroxide \ il. 
canizing agents converts the mixtuyr: 
to a cross-linked, resilient mass, Th 
selection of inorganic fillers and , 
ditives determines to a large exten: 
the physical properties of the finishe 
elastomer. Careful compounding ca 
produce stocks which meet AMS or 
SAE-ASTM specifications or the re 
quirements of military wire and cab! 
insulation. 





New Molding Plastics Give Higher Properties, Production Advantages 


Three new plastic molding mate- 
rials offering improvements in mold- 
ability, curing speed and general 
properties have been marketed by 
the Bakelite Co., a division of Union 
Carbide and Carbon Corp., 260 
Madison Ave., New York 16. A 
new styrene plastic is said to have 
higher plasticity with faster set-up, 
an acrylonitrile-styrene has greater 
toughness and chemical resistance, 
and a general purpose, brown phe- 
nolic is said to be particularly suited 
to electrical use. 


Styrene 


General purpose Bakelite SMD- 
3500 resin is said to offer produc- 
tion advantages by a combination of 
higher plasticity which allows easier 
flowing, and shorter set time which 
may reduce cycle time and speed 
part production. Other properties are 
said to be comparable to those of 
conventional polystyrenes. 

The higher plasticity allows the 
molder to fill more cavities and mold 
larger pieces using the same cycle 
time and pressure. The material 
flows easily through pinpoint gates 


and dispersion nozzles, and will pro- 
duce parts relatively free from strains 
and weld lines. Although the set 
time is in the range of most general 
purpose styrenes, in field tests the 
material has set up as much as 25% 
faster than materials previously used, 
according to claims made by the 
Bakelite Company. 


Acrylonitrile Styrene 

Bakelite C-11 molding material 
RMD-4001 is said to possess im- 
proved moldability, high clarity and 
good flow properties and set-up time. 
The material can be molded to close 
tolerances in thick and thin sections 
and can be turned, sawed, milled, 
drilled and tapped. 

According to the company, the 
tensile strength of the material aver- 
ages around 11,700 psi and in 
flexural strength, 15,700 psi. It is 
dimensionally stable through a tem- 
perature range of 40 to 190 F, has 
a low moisture absorption, and is 
resistant to mineral acids, alkalies, 
higher alcohols, gasoline, motor oils 
and vegetable, fruit and other food 
oils and acids. 


It is said to be well suited for 
in the manufacture of 
items such as tumblers, cups, refrig 
erator pans and other types of con 
tainers; industrial parts such as parts 
for office machines, clocks and stor 
age battery cells and cases; 
novelties such as toys and pens 


househ 


Brown Phenolic 


BMG-5000 Brown 
molding material is said to possess 
all the properties of the black com- 
pound except in specific gravity 
These properties include a_ wid 
molding latitude and a fast cure time 
permitting molding by compression 
transfer and plunger methods High 
rigidity at molding temperatures anc 
at hot discharge from the mold 
allows the maintenance of accuratt 
dimensions and ensures fast releas 
of the molded part. 

The molded material has a te4 
brown color and parts may have ! 
good surface finish with a high gloss 
The compound is said to provide 
proved machinability without sac 
fice of physical, chemical an: elec 
trical properties. 


15 phenolic 
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New Materiais, Parts and Finishes continues 








pre-Tempered Beryllium Copper Strip Requires No Heat Treatment 


Offering many of the features of 
age-hardening beryllium cop- 
per, yel requiring no heat treatment, 
Penntemp, a new type of mill-har- 
dened or pre-tempered beryllium cop- 
per is being produced in strip form 
by Penn Precision Products, Inc., 501 
Crescent Ave., Reading, Pa. In com- 
parison to phosphor bronze, the mate- 
rial is said to offer higher strength 
and hardness, improved fatigue re- 
sistance, approximately twice the ther- 
mal conductivity, and increased re- 


PCpueiatt 


sistance to corrosion. The material 1s 
also said to eliminate such difhculties 
as coil set and poor surface. 

Available thicknesses run from 
0.001 to 0.025 in., with minimum 
tolerances ranging from + 0.0001 to 
0.0004 in. depending on thickness. 
On widths from 14 to 5 in., toler- 
ances of + 0.001 and 0.002 are com- 
monly held. The strip is presently 
available in five tempers offering dif- 
ferent combinations of strength and 
formability. 





Some typical parts shown with a roll of 


the new strip material. 





Resilient Plastic for Tooling 


A new resin formulation developed 
to meet the need for resilience in 
tools such as drop hammer punches 
has been developed by Kzsh Resin, 
inc., 1301 N. Turner St., Lansing 6, 
Mich. Based on the Shell Chemical 
Corp.s Epon, an epoxy resin, the 
Kish formulation is said to retain the 
low shrinkage qualities of the Epon 
resins, as well as their high dimen. 
sional stability, adhesion and chemical 
resistance, 

since the shrinkage during cure is 
s low as 0.0001 in. per in., compli- 
ated die contours can be reproduced 
accurately, eliminating costly machin- 
ing and hand finishing. The material 
can be used to provide the surface of 
the tool, backed with steel, plastics, 
cast iron or various types of high 


compressive strength core materials. 
Repairs can be made rapidly by casting 
new material over original contour. 
The company also handles Epon 
formulations for casting hard tool sur- 
faces, for core materials and a lami- 
nating resin for glass-reinforced tool- 
ing. The materials are being used in 
draw, form and stretch form dies, die 
strippers, die models, vacuum molds 
and locators for trim and pierce dies. 
Checking, holding, drilling, welding 
and routing fixtures can also utilize 
the plastic materials. Production 
drawing and forming on both ferrous 
and nonferrous sheet metal is possible 
without loss of dimensional stability 
or detail. Major advantages entail re- 
ductions in tool cost and tool delivery 
time over conventional methods. 





Drill jigs are an example of the use of 
plastics to make less expensive, light 


weight tools. 





Electrical Casting Resin Has Wide Temperature Range 


_A newly developed casting resin 
for encapsulating electronic compo- 
nents is said to have a useful temper- 
ature range of —100 to 400 F. For 
short periods it can be used at 500 F, 
according to Emerson & Cuming, Inc., 
869 Washington St., Canton, Mass. 

lhe cured plastic has a low thermal 
coeticient of expansion, allowing the 
emb ding of large metallic elements 
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with no cracking during temperature 
cycling. Called Stycast 2850 GT, the 
material is said to have a low shrink- 
age during curing, and good adhesion 
to a variety of materials. The cured 
resin is reported to have a flexural 
strength of 13,300 psi, a heat distor- 
tion point of 347 F, a volume re- 
sistivity of 5 x 10'® ohm-cm, and a 
dielectric strength of 455 v per mil. 





Miniaturization is aided by encapsulating 
components, 
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New adhesive provides good bond be- 


tween Silastic and aluminum. 


New Adhesive Bonds Silicone Rubber 


A new adhesive which sets up with 
out pressure in 24 hr at room temper- 
ature has been developed for bonding 
silicone rubber to itself or to alumi- 
num, magnesium, stainless steel, buty! 
or saran rubber. Produced by Dou 


Corning Corp., Midland, Mich., and 
called Dow Corning A-4000, the ad- 


hesive is blended with 2.5% _ by 
weight of the accompanying C atalyst 
XY-22 for use. A uniform film 1s 
then brushed on the surfaces to be 
bonded and allowed to air dry until 


allowed to 


ble a4 and 
further pressure. 


Cure 


Considerable }y 


strength is said to dev elop within 


hr. and a maximum in 3 to 


Peel strengths of 15 
according to MIL-C-- 
obtained 


$003. 
between extruded 


Psi, Measure 
has been 
Silastic 


and aluminum. With molded silicon: 


rubber, 

range of 9 psi. Though 
: [= - ; < 

tained with extrusions 


peel strengths fall in th 


the b¢ nds OL 


are better than 


those obtained with molded silicone 
rubber, in both cases they exhibit hex 





Fluorocarbons and Silicones Combine in Tough New Rubber 


The fluorocarbons and _ silicones 
have been combined in a new group 
of rubber materials said to have high 
tear resistance and to maintain their 
resilience over a wide temperature 
range. Called Tufsils and developed 
by the Pacific Molded Products Co., 
905 E. 59th St., Los Angeles 1, the 
materials can be fabricated into any 
shape or form possible with conven- 





Glass-Filled Plastic 
Has High Arc Resistance 


A glass-filled electrical grade 
melamine molding material desig- 
nated Melmac 3135, with an arc re- 
sistance of 180 to 190 sec (ASTM 
D-495-42) and a heat distortion 
point of around 400 F has been de- 
veloped by American Cyanamid Co., 
30 Rockefeller Plaza, New York 20. 

The molding characteristics, in- 
cluding flow and cure time are gen- 
erally comparable to those of rag- 
filled materials. The material is said 
to have high strength together with 
low shrinkage and moisture absorp- 
tion. Arc-tracking characteristics are 
said to be of a high order. The 
properties listed below indicate the 
suitability of Melmac 3135 for elec- 
trical switchgear applications. 


(Continued on page 152) 




















tacky. The coated parts are pressed and creep resistance at temperatures 
firmly together to eliminate air bub- up to around 200 F. 
tul 

tional rubber processing techniques. use where the weakness of silicones 
The Tufsils range in hardness poses a problem. 

from 50 to 85 Shore A durometer Typical physical properties of 

and have a high degree of resistance Tufsil material are as follows: 

to fuel and oil. The materials have 

a tear resistance of around 210 Ib Ten. Str., Psi 850 

per in., and maintain their resilience Elong. at break, % 312 

through a temperature range of —120 Tear Str., Crescent, Pst 210 

to 550 F. According to the com- Hard., Shore A durometer 65 

pany, they should be considered for Comp. Set, 70 hr @ 300 F 

Tentative Properties of Melmac 3135 
Glass Filled 
Property ASTM Test | 

Compression Ratio (Bulk Factor) Loose-packed . | 
Tabletting Hand Only 
Plasticity Range Medium 
Moldability in Compression Molds Good 
Compression Molding Temp, F - 290- 310 
Compression Molding Pressure, Psi 4000-800 
Moldabiity | in Transfer Molds - Limited 
Specific Gravity D-71-27 1.94-2.00 
Molded Density, Gms/cu in. - 31.8-32.8 
Machining Quality —b Poor 
Heat Distortion Point, F (264 Psi) D-648-45T 400 
Flammability Self-Exting 
Water Absorption (24 hr @ 25 C),% | 4in. x Yi j in. Disc. 0.09-0 @ 
Color Possibilities — Natura! Only 
' trialans Strength, Izod, Milled, Ft, Ib, ‘in. D-256 4.00-6 0. [ 
Flexural Strength, Psi % x Ya x 5 in. D-790 10,000 16,00 
Deflection, In. (Y% x Ya x 5 in.) D-790 0.060-0.072 
Tensile Strength, Psi D-638 0 
" Dielectric Strength, Short Time Ye in. vs D-149—44 320-3 
Dielectric Strength, Short Time 100 C D-149—44 200-2 
Dielectric Constant, 1000 Cycles | D-150—45T 7.( 
Dissipation Factor, %, 1000 Cycles D-150—45T 3.9 
Arc Resistance (ASTM), sec D-495—42 180 
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IN the 
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ok than 
silicone 
it heat 
ratures 
tubing shapes up like this at OSTUCO 
We start with these basic shapes . . .then we forge and fabricate 

carbon and alloy steel tubing to your exact specifications all under 

Licones one roof. One purchase order takes care of all details. If you 
would like to know more about our “single source service,”’ send for 
’ our newest catalog, ““Ostuco Tubing”. . . better yet, send 
your blueprints for prompt quotation. 
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- OHIO SEAMLESS TUBE DIVISION 
0 of Copperweld Steel Company « SHELBY, OHIO 
0 Birthplace of the Seamless Steel Tube Industry in America 

SEAMLESS AND SALES REPRESENTATIVES: BIRMINGHAM @ CHARLOTTE @ CHICAGO 
CLEVELAND e DAYTON e DENVER e@ DETROIT (Ferndale) @ HOUSTON e LOUISVILLE 
0 ELECTRIC WELDED LOS ANGELES (Beverly Hills) @ MOLINE @ NEW YORK @ NORTH KANSAS CITY 
STEEL TUBING PHILADELPHIA @ PITTSBURGH @ RICHMOND e@ ROCHESTER @ ST. LOUIS e ST. PAUL 
— as SALT LAKE CITY @ SAN FRANCISCO e@ SEATTLE @ TULSA @ WICHITA 
—Fabricating 
: CANADA, RAILWAY & POWER CORP., LTD. 
and Forging EXPORT: COPPERWELD STEEL INTERNATIONAL COMPANY 
117 Liberty Street, New York 6, New York 

ops For more information, turn to Reader Service Card, Circle No. 344 
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Lets see if “Commercial” 
PRESSED METAL STAMPINGS 
will reduce your cost... 


Greater consumer appeal of this rotary 
lawn mower really paid off when the 
platform housing became a ‘‘Commer- 
cial’ specialized steel stamping. Engi- 
neering improved the product because 
redesigning by ‘““Commercial’’ made it 
lighter and more compact, thereby 
lengthening its life service and increas- 
ing its efficiency. Savings in cost were 
accomplished in so many ways, as usu- 
ally is the case when a specialized 
stamping goes into a final assembly. 
Breakage is eliminated, there is a sub- 
stantial reduction of the amount of 






_ 
“COMMERCIAL” 


“PRODUCTS PREFERRED 
BY CUSTOMER ACCEPTANCE” 


STAMPINGS - 


metal used, several subsequent machin- 

ing operations are not required, and the 
surface of the stamping is ready with- 
out finishing for painting. 

You may well investigate the many op- 
portunities for production economies 
and improvement of your product by 
seeing if the developed skills, working 
with modern tools and equipment, at 
“Commercial” can do it better with a 
specialized steel stamping. ‘““Commer- 
cial” are stamping specialists who pro- 
duce a lot of unusual stampings. We 
will be glad to assist in your design. 


THE COMMERCIAL SHEARING AND STAMPING COMPANY 
Youngstown, Ohio Chicago, Iilinois Salt Lake City, Utah 


FORGINGS + TANK HEADS 


PA-/ 


For more information, turn to Reader Service Card, Circle No. 506 
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Silicone Rubber + 
Provides Dielectric Coating , 
aS A 

A resilient dielectric coating or eo I ¢,, 
capsulating material made of a sil: #4 
cone rubber formulation is said to be ain 
heat-stable, moisture-proof and high i 
resistant to oxidation, ozone a Mi (,,. 
weathering. frit. 
Developed by the Dow Co ae 
Corp., Midland, Mich.. Silastic §- neat 
2007 cures in 2 to 4 hr at around 4 pro 
F to provide a uniform rubber-like T 
jacket with a relatively high therm! HM y,. 
conductivity assuring cooler operation ther 
at high temperatures. Fully cure por: 


coatings have a hardness of around 
40 durometer, Shore A scale, and pas 
both moisture resistant and low tet 
perature flexibility requirements 0 
MIL-T-27 Grade 1. Normally white 
the material may be tinted any shatt 
with heat-stable pigments. Pla 


the 






Silastic $-2007 is supplied as aso: Hi Jpj 
vent free, low consistency paste a0 
may be applied by dipping, vacuum f 
impregnating, or may be molded 1 hin¢ 
encapsulating molds. bee 
too 
m0 
oe. lar; 
New Nylon Resists vel 
Outdoor Exposure . 
A new formulation of Zytel ny!" to 
resin is said to provide resistance ® wh 
ultraviolet degradation, which will ® the 
low applications involving prolong® he 
outdoor exposure. In appearance th im 
material is jet black, and prelimin) str 
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New Materials, 
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work indicates that it is readily mold 
able with good gloss, free from 
smears and dull spots. 

According to the producer, E. /. 
du Pont de Nemours & Co., Inc., 
Wilmington, Del., the properties of 
the material, designated Zytel 105 
BK-10, are said to be comparable to 
those of general purpose Zytel 101 
nylon resin, which is now being used 
industrially for gears and bearings, 
etc. Applications are anticipated in ag 
ricultural machinery, sporting goods, 
toys and electrical equipment as well 
as in the automotive field and in the 
manufacture of marine hardware and 
accessories. 


Colored Titanium Enamel 
Frit Resists Fading 


A new colored titanium éname! 
lor the home appliance industry is 
said to possess high stability, result- 
ing in good resistance to fading and 
color variance. Developed by Ferro 
Corp., Cleveland, Ohio, the “1700” 
(rit is made by the ‘‘flake” process 
which involves the cold rolling of 
near molten glass, which is said to 
produce good uniformity of flake. 
The “1700” frit is said to have 
the same order of adhesion and 
thermal properties as white titanium 
porcelain enamels, and to produce 
the same type of high gloss finish. 





Plastic and Steel 
Join in Material for Tooling 


_A putty-like material consisting of 
fine steel powders and plastic has 
been developed for use in making 
tooliny, duplicating machine masters, 
mOdels, prototypes and for caulking 
large holes in metal castings. 
Produced by the Chemical De- 
velopment Corp., Danvers, Mass., 
Devcon can be worked like modeling 
clay and requires no heat or pressure 
to use. A hardening agent is added 
When cure is desired. According to 
the cor pany, the material will ad- 
lere well to steel and has high 
lMpact, tensile and compressive 
Strengths. The cured material can 











4 CS ME AE ER a 
ee | | ee ee | 


P| | t| 








Forged nozzle releases thrust 
in JATO* 
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Lets see if “Commercial”’ 


METAL QUALITY FORGINGS 
will reduce your cost... 


Metal quality of the nozzles releasing 
the tremendous thrust which assists in 
the launching of carrier jet aircraft is of 
life or death importance. The slightest 
hidden metal defect in the ‘‘as-rolled” 
steel would become apparent during 
the external and internal upsetting used 
in producing this forged nozzle. 

The savings in cost of this metal qual- 
ity forging produced by “Commercial” 
| was more than enough to absorb ship- 
ping costs for a distance of nearly 1000 
miles. 

Should you have problems involving 






“COMMERCIAL” 


PRODUCTS PREFERRED 
BY CUSTOMER ACCEPTANCE 
























STAMPINGS -* 


the use of formed metal parts requir- 
ing durability, efficient positioning of 
metal for required strength and finish- 
ing—let’s see if “Commercial” forg- 
ings will not give you a lower cost by 
saving metal and eliminating rejects 
before any machining is done. And 
don’t fail to recognize that forgings 
combine strength with toughness for 
greater wear resistance and shock load. 
“Commercial” are forging specialists 
who produce a lot of unusual forg- 
ings. We will be glad to assist in your 
design. 






THE COMMERCIAL SHEARING AND STAMPING COMPANY 
Youngstown, Ohio Chicago, Iilinois - Salt Lake City, Utah 


FORGINGS + TANK HEADS 


For more information, turn fo Reader Service Card, Circle No, 507 



















































Holcroft Book 
belongs in 
YOUR 
Technical 
Library 





“We are going to invest in our own heat treat furnace. Where should 
we start—what furnace facts should we know?” 


“Do we know the difference between ‘direct’ and ‘indirect’ firing?” 


“Do we know all the methods of handling stock, and which would 
best suit our needs?” 


Questions like these are best answered by a manufacturer who 
specializes in building furnaces for specific jobs. You'll find the answers 
—compiled from a world of experience—in Holcroft's book “Blazing 
the Heat Treat Trail.” 


govern the selection of a furnace: the fuel to use, a discussion of open 
firing versus controlled atmospheres, an illustrated section on stock 
handling, and suggestions as to how your heat treat process can be 
tied right into the production line. 


| For example, there's a frank discussion of all of the basic factors that 
| 


This book represents the type of industry service that stamps Holcroft 
as its leader. As continuing sources of information, future advertise- 
ments will further describe different furnace types and methods of 
handling stock. 


You'll find it's a good bet to come to Holcroft first! 

Want a copy of this book for your files? Just write—right now! 

Holcroft & Company, 6545 Epworth Blvd., Detroit 10, Michigan. 
—— 


ev . 
‘ ROLCROFT 4 COMPANY ~« 
——-: 


, PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOSE 






6545 Epworth Bivd. Detroit 10, Michigan 


CHICAGO, ILL. CLEVELAND, OHIO HOUSTON, TEXAS PHILADELPHIA, PA. 
CANADA: Walker Metal Products, Ltd., Windsor, Ontario EUROPE: S.0.F.1.M. Paris 8, France 






For more information, turn to Reader Service Card, Circle No. 475 
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be plated with chromiut ickel », 

copper or metallized by conventig, 

; 4 Aid| 

methods. It is said to have a hig 

- . Su 

order of resistance to solvents, aii 
oils and other chemicals. 


New Cellulose Polymer 
Makes Tougher Lacquers 


A high degree of toughness, clarity 
flexibility, ultraviolet resistance and 
stability are claimed for lacquer films 
made from a new cellulose polymer 
half-second butyrate. The weather rc 
sistance of the new polymer is bette 
than that of any other clear film form 
ing material which can be incorp 
rated into an easily sprayable lacquer 
according to the producers, Eastma 
Chemical Products, Inc., Kingspor 
Tenn. 

Films made with the polymer ax 
said to be particularly effective in pro- 
tecting aluminum. For instance, in the 
fabrication of components of structur- 
al aluminum, it is suggested that the 
finished sections be coated with : 
lacquer made with half-second but) 
rate. According to reports, the film 
will protect the aluminum from t! 
possibility of damage from the strong 
ly alkaline fresh mortar used for con 
struction. 





New Iron Alloy Resists Abrasion 


A new abrasion-resistant iron allo) 
which the company claims can be heat 
treated to 700 Brinell has been de: 
veloped by the Taylor W barton Ii 
and Steel Co., High Bridge, N. J. 4 
cording to the company, the alloy 
called Tisco 150-Y, can provide sub: 
stantial savings in plant operations by 
the longer life of the material. 

The alloy has been used success 
fully in blades for the propulsion ® 
blasting grit and steel shot in centri: 
ugal blast cleaning equipment; tube 
elbows in pneumatic metal chip har 
dling systems in automotive plants: 
brick making equipment; mixef pa: 
dles and in equipment used to proce 
materials containing tramp iron, sa" 
and other abrasive matter. 





(Continued on page 156) 
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endothermic 


~ GENERATORS 


A complete line of Ipsen Generators, gas-fired, with 
output capacities ranging from 250 to 5000 C.F.H. is 
now available with all of the proven features of other 
Ipsen electric endothermic units. Specific features of 
the gas-fired models include multi-jet burners and an 
inconel retort, automatic temperature control of water- 
cooled heat exchanger, double exhaust vents, and 
automatic protective devices that assure efficient opera- 
tion within a safe temperature range. 


FREE BULLETIN—Write for complete data and specifica- 
tions on these new units today. 


ipsen Model G-1250-G Gas-Fired Generator 


Universal Production Units in Standard Sizes 100 to 2000 LB./HR. 
IPSEN INDUSTRIES, INC. 7290 SOUTH MAIN STREET, ROCKFORD, ILLINOIS 


For more information, turn to Reader Service Card, Circle No. 331 















MAKE “STANDARD” YOUR wy 
SOURCE FOR— STANDARDIZE wir 


e WELDED MECHANICAL TUBING 


e WELDED STAINLESS TUBING 


e BOILER AND HEAT EXCHANGER 


TUBING 


e EXCLUSIVE “RIGIDIZED” 


PATTERNS 


STEEL TUBING SIZES: 2” 
STAINLESS SIZES: 


Under PUNISHMENT 


»TANDARD CYLINDER TUBING 


‘‘Mirror Finished’’ to pre- 
cision tolerances, it’s used in 
automobile shock absorbers, 
power steering, hydraulic 
pumps... without further 
sizing or finishing. 


Here’s a busy part of an automobile 
shock absorber that’s built for 
brutal punishment. It’s Standard’s 
modern “mirror-finish” Cylinder 
Tube. So that it won’t weaken or 
leak under punishment, every inch 
of this tubular “toughie” must 
measure up to exacting specifica- 
tions—in cylinder finish .. . in I.D. 
tolerances as close as .001” ... 
in extreme uniformity of wall thick- 
ness and concentricity ... in internal 
pressure resistance, to shocks up to 
9000 P.S.I. The elimination of 
broaching or further processing of 
any kind effect significant savings 
for our customers in product 
assembly. 


As you see here, the engineering 
involved behind the application of 
tubing to your product is more than 
skin deep at Standard. Our engineers 
will gladly show you why in helping 
you with your tubular application— 
whether it involves a simple structural 
or mechanical member... § 
or a precision application. 


Send for 8-page folder on 
all Standard products or see 
Sweet’s Design Catalog. 


THE STANDARD TUBE CO. 


Detroit 2 wr. Michigan 


os 
Weld ubin 
ed Tubing bed Fabricated Parts 





0.D. TO 5%” O.D.—.028 TO .260 WALL. 
%" So. D. TO 44%," °. D.—.020 TO -154 WALL. 


For more information, turn to Reader Service Card, Circle No. 370 
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Small X-Ray Unit 
Looks Through 5 Inches of Stee! 


A low cost, 1 million volt x-raj 
generator for industrial inspection ot 
castings and weldments has b 
veloped capable of penetrating stec 
up to 5 in. thick. Produced by Hig! 
Voltage Engineering Corp., Cam 
bridge, Mass., the unit weighs less 
than 2500 lb and is about the size 
of a household refrigerator I 
said to cast sharp x-ray shadows 
resulting in pictures or radiographs 
with a high degree of clarity. The 
unit costs $25,000. 


New Glass Fiber Roving 
Aids Bonding of Plastic 


A glass fiber roving utilizes 4 spe 
cial sizing process to provide a bette 
chemical and mechanical bond be 
tween the glass fibers and the molding 
resin. Developed for preform mold: 
ing of reinforced plastic products, the 
material has been designated Pitts 


‘burgh 508 Roving by the manufac: 


turer, the Fiber Glass Div., Pittsburgh 

Plate Glass Co., 632 Fort Duquesne 

Blvd., Pittsburgh 22, Pa. The roving 

is reported to have good wetting-o 

characteristics and adherence to com 

tour, providing better pattern desig 
" (Continued on page 158) 
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les flamatic puts heat where you want it 


You pick the spot, and a flamatic puts heat precisely 
The where you want it. In this selective heating 

application, for example, a two-station flamatic 
spot hardens cups and pads on automotive rocker arms. 
The machine hardens 7 pieces to Rc 60 in one station 
while the operator loads the other. 
This is another example of flamatic’s on-the-spot solution 
of selective heating problems, combined with ingenious 

L Spe tooling to meet specific production requirements. 

better This combination has paid off in profitable production of 


1 be , 

Iding many other parts, in commercial heat treat shops and 
t o . . . . . 

aad. large plants. Cincinnati Flamatic heat engineers 


s, the will be glad to apply their skills to your needs. 
Pitts- Call them in, or write for Publication No. M-1861. 
yufac- 
burgh 
uesne 
oving 
g-out 
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WELDING FITTINGS CAST IN ALL 
CORROSION and HEAT 
RESISTANT ALLOYS 


give you 


freedom of design 


on 
piping systems 





You no longer need to let alloy 
problems or unusual shapes or sizes 
of fittings limit the design of your 
piping systems. ESCO can supply 
you with fittings of all standard 
corrosion and heat-resistant alloys, 
including 0.03 max. carbon, or spe- 
cially modified alloys in wall sec- 
tions and dimensions to meet your 
most exacting requirements. 

You get fast delivery, even on 
small quantities. No waiting for 
long runs of standard production 
items to be completed before your 
job can be started. Big orders can 
be handled efficiently and economi- 
cally, too. ESCO pays the freight on 
orders of $300 or more. 

ESCO also offers you centrifugal- 
ly-cast Spuncast® pipe, all types of 
flanges, screwed fittings and flanged 
fittings cast specifically to meet your 
needs and analyses. Complete en- 
gineering assistance for your piping 
system is available, if needed. Ask 
for details or write for free booklets 
“ESCO Stainless and High Alloy 
Products for the Process Industry” 
... How to Cut Costs With ESCO 
Spuncast’”’.. .“ESCO Cast High 
Alloy Fittings”. 


ra a SE oo DivisStion 
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Tungsten Coating 
Protects Variety of Materials 


A coating consisting of tungsten 
particles suspended in a liquid plastic 
has been developed for paint-on pro. 
tection and surface hardening effeg 
by The Lockrey Co., Southampton, 
N. Y. The material also incorporates 
molybdenum disulfide to Provide 
built-in lubrication. 

Called Tungstide, the coatings are 
available in various formulations fo, 
different uses. They can be supplied 
for air-dry application to plaster of 
Paris, wood, masonite, sail plastics; 
for baking on metal; and for special 
high temperature applications. Al 
grades are said to be water and sol. 
vent resistant, and may be applied to 
any surface of the appropriate ma 
terial. In cases where they are to be 
used with plastics and a high degree 
of dimensional accuracy is necessary, 
they may be brushed directly on the 
inner surface of the mold and cured 
integrally with the plastic form. 

Tungstide may be applied by brush, 
dip or spray in any desired thickness, 
It is expected to find use in the plastic 
sport car body and in the aircraft 
field for sheet metal forming molds 
and tools, for reducing wear on plas 
tic drilling, assembly and checking 
jigs, to reduce wear on vacuum form- 
ing molds, and on plastic parts which 
encounter a considerable amount ol 
sliding wear in service. 


Weldable Titanium Sheet 
Commercially Available 


Rem-Cru A-110AT titanium alloy 
is now in commercial production in 
sheet form at Rem-Cru Titanium, Int. 
Midland, Pa. The weldable high 
strength alloy contains 5 aluminum, 
2.5% tin and the balance titaniutl. 
The sheet is being supplied in thick- 
nesses down to 0.025 in. holding close 
flatness tolerances. 


ELECTRIC STEEL FOUNDRY Co. 


_ — mg ESCO International and New York Office 
an 42 - ’ : ; 
2163 N.W. 25th Ave. © Lexington Ave., New York City, N. Y. 
Portland 10, Oregon Other Offices and Warehouses 

: Los Angeles, Centralia, Pa. 


712 Porter St. Son Francisco, Calif. Houston, Texas 
Danville, Illinois 


Two New Insulating Materials 


Developed primarily for insulating 
motors, generators and transformers, 
two new insulating materials —on¢ 


Salt Lake City, Utah 
Honolulu, Hawaii 

In Canada, Vancouver, 
British Columbia and 
Seattle, Spokane, Wosh. Medford, Eugene, Ore. Toronto, Ontario 





For more information, Circle No. 498? 
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S ws as KRALASTIC IS 


brush, 
kness, 
plastic re “i , . 
ircralt ~ a : @ permanently colored throughout 
molds % “i ny a 

slas- 
d ve ; . @ non-warping, dimensionally 
form. stable 
which SE ®@ always pleasant to the touch 
int of 


@ extremely tough 


®@ resistant to most chemicals 


@ highly abrasion-resistant 





Why not Kralastic for a thousand and 
one applications where its great tough- 
ness, light weight, dimensional stability, 
and other valuable properties can in- 





alloy crease both performance and saleabil- 
on i ity? Kralastic has already proved a boon 
: a to hundreds of manufacturers. And it 
iat might well do the same for you. Why 
nium. not find out? 

thick- WNNIVERSARY 
x close = 


Naugatuck Chemical 





Division of United States Rubber Company 
19 ELM STREET, 
Jating NAUGATUCK, CONNECTICUT 


rmers, 


—one RANCHES Akron * Boston * Charlotte * Chicago * Los Angeles * Memphis * New York * Philadelphia * IN CANADA: Naugatuck Chemicals, Elmira,Ontario 
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CASTINGS 
on the lighter side ——— 


by WELLMAN 












To be sure you re getting top quality lightweight 


castings, you ll want to look for: 


An experienced manufacturer 


@ 
A product made under close laboratory control 
and inspection 
Competent designers to work with your engineers 
& 


A wide range of specifications and alloys 


Production economy 


And you won't have to look far... just get in touch 
with WELLMAN. We'll be happy to help you with your 


castings problem. 


Catalog No. 53 on request. 





Well Cast MAGNESIUM, ALUMINUM AND BRONZE CASTINGS 


Well Made WOOD AND METAL PATTERNS 


THE WELLMAN BRONZE & ALUMINUM CO. 
Dept. 30, 12800 Shaker Boulevard Cleveland 20, Ohio 





For more information, turn to Reader Service Card, Circle No. 522 
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for lower cost applications the othe 
for high dielectric strength dl 
toughness—have been marketed by 
the National Vulcanized Fibre ( 
Wilmington, Del. 

NACO Insulation is a 100% ty 
base type of vulcanized fiber whid 
according to the manufacturer. has 
density lower than that of conyep, 
tional rag papers, reducing the cog 
20 to 30% per ft. It is available jp 
sheets, rolls and coils in thickness 
up to 1/32 in. 

NACO-Mylar Combination Iny. 
lation is NACO Insulation combing 
with Mylar, a DuPont polyester film 
It was developed primarily for mot 
slot and transformer insulation wher 
requirements demand high dielectri 
strength and toughness. The m 
terial is also said to have good cuf. 
ing properties. The Mylar can & 
applied to one or both sides of th 
rag-base material in thicknesses fron 
0.0005 to 0.005 in. 


f 
fay 


i-io| 



















Compound Strips Rust 
from Precision Parts 


Designed for alkaline de-rustin 
of precision parts where dimension 
change and acid embrittlement mus 
be avoided, Oakite Rustripper is als 
said to have proved effective, in «tr 
tain cases, for descaling heat-treatet 
titanium. Developed by Oakite Pri 
ucts, Inc., 19 Rector St., N. Y.,, tit 
material is a heavy-duty, off-white 
powder that may be used in hot 0 
cold solutions. 

According to the manufacturt, ' 
may also be used with direct curt 
to remove deep-pitted rust, or reves 
current to remove heat scale. th 
advantages claimed for the matetit 
are: 1) it will not attack sou 
metal; 2) it will not cause hydrogt 
embrittlement ; 3) it does not requ 
special equipment such as stainles 
steel tanks; 4) it creates no trouble 
some fumes; 5) it strips cert in type 
of paint at the same time as "© 
moves rust; and 6) it prote® 
against new rust attack. 


(Continued on page 162) 
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ENTHONE corrosion PREVENTIVES 


Stand up to Salt Spray 


At Enthone our sole aims are the development of better steel or iron following hot or cold rinsing. The compound 
methods for the improvement of metal finishing and the evaporates as the water evaporates, leaving the surface ready 
reduction of finishing costs. These we have accomplished for organic coating. 

le-rusting in the field of corrosion prevention. Our research chemists COMPOUND NR-40: A neutral degreasing and rustproof- 


and engineers are responsible for the following outstand- 
ing metal finishing products for the prevention of costly 
1ént mus corrosion:— 


ing compound for iron and steel. Imparts light, corrosive- 
resistant film. Cleans, temporarily rustproofs in one operation. 
Excellent for hot water drying of steel. 


nensiona 


yer 1S als ENTHOX: . Puts iridescent, gold-colored chromate coating RUSTPROOFING OIL NO. 15: A polar solvent-type 
€, in (tt on zine and cadmium. An excellent base for organic finishes. siitectling off that loaeny Gin Mad tu manel, Solaty pen 


Highly resistant to corrosion; withstands salt spray from 100 
to over 1000 hours. 


COMPOUND 39: A one-operation phosphating and clean- 


-at-treated 
bite Proi- 


with flash point well over 100°F. Completely sheds water. 
Has a salt spray resistance of 15 to 24 hours. 


1. Y., the ing compound for steel and zinc. Fine grained, highly adher- RU wade sestatebs gg Be snr OIL: CP es again i by 
off-white ent phosphate coat is ideal base for organic finishes. Gives prooling material. Vorrosion-resisting Ou Him is created Dy 


diluting oil with water. Protects steel against rust for 10 to 
15 hours in salt spray. 


ENTHONE Chemical Products are formulated to meet spe- 


in hot 0 high bond strength. 


EBONOL “C”: Gives jet black cupric oxide coating to 
copper and its alloys. Chemically stable; heat stable; very 


acturet, | adherent. Fine base for organic finishes. Readily withstands cific metal finishing needs. Consult any one of our field 
ct curretl salt spray representatives or write our research department regarding 
. - finishing problems. They will gladly tell you about the 
overs CO) -31: Ceereeriar ane 
or re 7 ne ary — A ogg ang ae ls dh ss ENTHONE products designed to fit into your production 
le. Othe ite ves thin surtace Rim that prevents rusting wh picture — offering operational savings, improved product 


drying water off metal or when storing parts in water. 


» mater Ouickl “cael performance and increased production efficiency. Write today 
; y removed by rinsing in water. han Lieetion.fe sultati 

ck soutt COMPOUND NR-37: An organic rust-inhibitive com- ee ee re 

hydrogt! pound that prevents rusting while evaporating water from "The Scientific Solution of Metal Finishing Problems 

ot requit 

: “ = METAL FINISHING PROCESSES 

) troudlt : 

ean te 442 ELM STREET, NEW HAVEN, CONNECTICUT 


as it f ELECTROPLATING CHEMICALS 
prote 


Sery; ; 
“érvice | epresentatives and Stock Points: BINGHAMTON, N. Y., Austin F. Fletcher, Inc.; CHICAGO, Ardco, Inc.; CLEVELAND, R. O. Hull & Co.; 
2) , DALLAS, Weaver Engineering & Supply Co., Inc.; LOS ANGELES, L. H. Butcher Co. 


For more information, turn to Reader Service Card, Circle No. 452 
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You by-pass 3 out of 5 basic produc- 
tion steps .... cut costs 15 to 20 per 
cent or more when you use the 
Nickeloid Method of producing 
plated metal parts and trim. That's 
because Nickeloid Metals are PRE- 
plated in durable, uniform finishes 
of chrome, nickel, copper or brass; 
require no cleaning, plating or 
polishing.* And you don’t have to 
pamper these versatile metals to re- 
tain their beautiful mirror-like finish- 
es. Stamp, blank, bend or draw . . 
they fit right into standard produc- 
tion techniques. 





\ 


FABRICATE \ 


The PEA lcid Method eliminates 
three costly steps 


No cleaning, plating, polishing. 
Just fabricate and assemble. 2 
steps instead of 5! Nickeloid 
. Metals are also available with 
\ Mar-Not protective coating, a 
\ fabrication and handling aid. 
*Pre-plated to base metals of steel, zinc, cop- 


per, brass and aluminum. Available in sheets 
and coils, interesting patterns and finishes. 


NICKELOMPN 


SINCE 1898 


Free Fabrication and Design Booklet 


24 pages of illustrations and refer- 
ence-type material covering uses, 
properties and'fabrication techniaues 
for Nickeloid Metals. Send today! 


Sales offices in most principal cities 


AMERICAN NICKELOID COMPANY, Peru 6, tinois 


For more information, turn to Reader Service Card, Circle No. 504 
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Metallized Polyester Film 
Provides Stable Colors 


Mylar, DuPont's polyester film, has 
been added to the line of metallize 
plastic films produced by Coating 
Products, Englewood, N. J. Avail. 
able in gold, silver, copper and , 
wide range of other colors, Mirro. 
Brite Mylar is said to possess a high 
degree of_color stability. According 
to the company, the colors stand up 
for 1000 hr on Fadeometer tests, 
Since the lamination is accomplished 
with the colored and plated side 
locked to the material, the surface js 
said to possess a protective finish of. 
fering high resistance to abrasion, 
solvents and stains. 

Adding color to the polyester film 
is expected to allow interesting appli- 
cations where the attractive appear. 
ance can be coupled with the high 
impact strength, flex life, stiffness 
and tear resistance of the film. In 
addition, it possesses a high dielectric 
strength and a relatively low power 
factor. 

Because of the good tensile quali 
ties of the film, Mirro-Brite Mylar 
can be used in gages as thin as 
0.00025 for laminations to leather 
fabrics, paper and other plastic ma 
terials. The metallized material can 
also be spun and converted into 3 
strong colorful yarn for textiles 
Other applications are expected to be 
found in such fields as shoe, belt, 
handbag, and novelty industries. 

Mirro-Brite Mylar is available in 
slit-to-size rolls in 20 and 36 in 
widths and thicknesses of 0.00025. 
0.00050, 0.001, 0.002, 0.005, and 
0.0075 in. 


Ready-To-Use Cement 
Joins Plastic Pipe 


A prepared cement called Plasjoi 
VC, designed for joining rigid poly: 
vinyl pipe has been marketed by 
Merritt Products Co., 1547 E. 18th 
St., Cleveland 15, Ohio. Developed 
in conjunction with B. F. G odvich 
Chemical Co., the cement is said to 
be easily applied, and to set rapidly 
into tough bonds between pipe s€ 
tions. 

Since the cement is supplied ready: 


(Continued on page 164) 
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coordinates Engineering and Chemistry 


for you... 


The other day, a metal part came into the Detrex laboratory from one of 
our field offices. Along with complete information as to its function, the 
following notation was added, “Please examine the soil and make recom- 
mendations on how to clean it.” 


Detrex engineers and chemists quickly got together. Coordinating their 
activities, they analyzed the soil, examined the shape, considered the 
operations preceding and following cleaning, and all other factors. Result: 
a swift, sure answer to the customer's needs. 


Not every query is as complex . . . previous experience on similar problems 
often provides an immediate solution. But most important is the fact that 
Detrex will not recommend a cleaning process unless they are positive it is 
going to work! 


Detrex equipment specialists design and build the degreasers, washers, and 
processing machines. Detrex chemical specialists blend and manufacture the 
solvents and compounds. The final result of this unique coordination of effort 
and skill is top product quality — guaranteed results. What more could you ask? 


Please have a Detrex field technician come in to discuss our metal cleaning operations 
and prove how Detrex can cut our costs and improve our quality. 
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DEPT. E-102, BOX 501, DETROIT 32, MICH. 
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to use, mixing time ts th ld 

minated, batches are consisten 
small containers can be used hand 
in field work. 


nd 
Ii 


Colorless Emulsion Binds 
Glass Reinforcing 


An emulsion designed for use x 
binder for glass mats and moldigg 
preforms, which will not discolg 
during drying or subsequent moldigg 
operations, has been developed jj 
Rohm & Haas Co., Resinous Proj 
ucts Div., Washington Square, Phil, 
delphia 5. 

Called Binder P-812, it is an ay 
lic-type water emulsion which form 
a hard, colorless, thermoset polyme 
when heated. According to the com 
pany, advantages of the binder ove 
existing binders for glass fibers ar 
1) can be subjected to 450 F for 
min without discoloring; 2) onl 
preparation necessary is dilution wit 
water; 3) high wetting power an 
adhesion to the fibers; 4) insolubl 
in styrene and other organic s 
vents; 5) will not flow at high tem 
peratures; and 6) has high mechani 
cal and storage stability. 

As received, the binder has a 45! 
solids content, a pH of 4.0 to 
and a specific gravity of 1.08 to 1.0) 
The material is said to be particulary 
useful in the molding of ligit 
colored pieces, since it introduces 0 
color of its own nor does it discolif 
when heated. Drying temperatut 
of over 250 F are recommended. ke 
cause of its high degree of adhe 
ence and its resistance to heat a 
solvent attack, the material will 
“wash” during molding. 


Glass-Reinforced 
Polyester Sheet 


Available in 10 different cold 
and either flat or corrugated, gh 
fiber reinforced polyester sheet ™ 
terial has been marketed by the Pa! 
tics Div., the Strick Co., Whitaker 4 
Godfrey Ave., Philadelphia, Pe 
Called Daycor, the sheet materi 
standard construction, possessing ™ 
properties of conventional glass-re# 
forced polyester sheet. It is shat 
proof, translucent and _ light ' 
weight. It can be sawed, naile 


. 4 
<€ For more information, Circle No. 
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wed or drilled and, according to 
cannot rot or 
Jors are integral with material, 


B minating need for repainting. 


warp. 


e com} 







ianiglas Sheet Extruded 
Thin Gages 


Plexiglas sheet is now being com- 
ercially extruded in thicknesses 
wn to 0.060 in., by Rohm & Haas 
_ 222 W. Washington Square, 
hiladelphia 5. The extruded ma- 
rial is said to be priced lower than 
st sheets and is suitable for out- 
or as well as indoor use. 

The sheets are available in thick- 
ses of 0.060, 0.080, 0.100 and 
125 in., in widths of 36 and 48 
_and lengths from 48 to 96 in. 
is marketed in both transparent 
d translucent form. According to 
e company, extruded sheet material 
s expected to find many applications 
here there has been a need for thin- 
in-gage, lower-priced material with 
e properties of cast acrylic plastic. 
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ew Electrodes and A Solder Paste 
it Copper Joining 

Four new welding electrodes and 
paste solder have been marketed by 
utectic Welding Alloys Corp. 40-40 
72 St., Flushing 58, N. Y., for the 
ining of copper and copper-base al- 
EutecTrode 280 DC is said to 
hve good weldability and high ten- 
ile strength and corrosion resistance. 
t is designed for joining ferrous 
ictals and copper alloys. 


has a 45! 
$0 fo Ov 
08 to 1.09 
particular 

of  lightmme)>- 
roduces 0 
it discolog 


mperature 


ad EutecTrode 300 DC is said to yield 
oF EOS high copper deposit and may be 

heat sed without preheating the base me- 
al will ogi According to the company, a 
pecial coating permits the electrode 

0 provide the necessary heat while a 

ong arc is held, and when the arc 

shortened deposition begins, yield- 

ng deposits said to be similar to 

rent cologmmose provided by inert gas welding. 
vated, glifi™m EutecTrode 1850 AC and 1850 
sheet mi pC reduce lengthy preheat opera- 
yy the Plaqm'O"s and are designed for joining 
Whitaker 4 Net and bronze. EutecTrode 1840 
hia, Pen C is said to be similar to the 1850 
ainsi ods, but to provide weldments with 


higher m ichinability. 


ssessing Uf 
Eutec-CopWeld is a copper solder 


| glass-reit 


















°° vate Paste form. The material can be 
| ‘te ; painted n the parts to be joined, 
lig ™ nd with the application of heat a 
ec, mal BP eh strength bond is said to result. 
cle No. 4 For more nformation, Circle No. 474> 
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Look ro ||FIRFY ror 


Add life to your product’s 





paint finish... with 





s ETREX 















Paintbond’s fine-grained crystalline structure gives added life to paint 
finishes in two ways. First, Paintbond provides secure anchorage— 
literally locks paint to metal surfaces. It also stops corrosion in its tracks. 
If a painted surface gets scratched Paintbond minimizes the damage— 
confines rust to the scratched area—puts an end to paint flaking and 
peeling. 

Paintbond adds life to product appearance, too. Its fine-grained 
crystals provide a smoother surface and thus a more lustrous paint 
finish for added product appeal. 


Lower cost, flexible processing, too 


On the job, Detrex Paintbond lowers costs by coating a greater 
surface area per drum of compound. Moreover, it has been proven 
that Paintbond substantially reduces maintenance, too. 


You'll also appreciate its flexibility. Whether you apply it by spray 
or by immersion, Paintbond is easily controlled to give exactly the 
coating weight and crystal size you desire. All in all it adds up to real 
savings both in compound cost and operating costs. 


jor PAINTED PRODUCTS 


Detrex makes available to Paintbond users an attractively 
designed sticker for application on their finished products. 
At point of sale this sticker becomes another sales clincher 
for your product by informing the customer of the life-time, 
rust-free paint finish that Paintbond provides. 


PEDIGREE 





Like all Detrex processes, Paintbond is fully guaranteed. 
You can get all the facts by using the coupon below. 


Please send us complete facts about Paintbond and how it will improve our 
finishes while cutting our costs. 
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DEPT. PB-202, BOX 501, DETROIT 32, MICH 
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steelmaking 


CRUCIBLE STEEL COMPANY OF AMERICA 





Canadian Distributor — Railway & Power Engineering Corp., Ltd. 


For more information, turn to Reader Service Card, Circle No. 417 
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check with the standard 


...and with high speed steels 
the standard is REX 





It's easy to check on Junior’s vision these days with 
standard eye charts. And for half a century there’s 
been a standard in tool steels, too — Crucible REX 
High Speed Steel. 


Try REX High Speed Steel in your own shop as J 


thousands all over the world have done. Use it 
under the toughest conditions . . 
formance with all other high speed steels. You'l 
find that absolutely nothing beats REX. 

That's because REX High Speed Steels are unsur- 
passed in structure, finish, carbide distribution, re- 
sponse to heat treatment and general uniformity. So, 


on your next purchase of high speed steel, specify 


REX — made only by Crucible. 


C R U C I 5 LE first name in special purpose steels 


TOOL STEELS 


TOOL STEEL SALES - 


SYRACUSE, ! 








. compare its per- | 





MATERIALS & METIIODS 


















ntents Noted 


A digest of papers, articles, reports and books 


of current interest to those in the materials field. e 


\dhesive Bonding Vs Riveting 


Adhesive bonding of metals has 
been receiving more and more atten- 
ion in the aircraft industry in par- 
cular, as well as in other fields. In 
ircraft assemblies, a component 
which lends itself most favorably to 
adhesive bonding is the flat sheet- 
stringer panel. An investigation of the 
relative merits of riveting and adhe- 
sive bonding panels of this type was 
ried out by the National Bureau of 
standards under the auspices of the 
National Advisory Committee for 
Aeronautics. 

In the report issued in June of this 
year by the NACA, L. Mordfin and 
| E. Wilks detailed the methods of 
testing and the results derived. The 
tests were carried out on 21 sheet- 
tringer panels of 75S-T6 aluminum 

vith lloy having alclad sheets nominally 

51 in. thick and stringers nomin- 
‘ lly 31, in. apart. The specimens used 
Xx me were not identical since the features 
t each joining method require differ- 
nt attachment designs to gain the 
ptimum advantage of the method. 
» It GM The specimens for the alternate fabri- 
er- Ma tions employed the best practice to 
T produce a panel for the same type of 
lu serVICe, 

No universal superiority of one 
‘ype of construction over the other 


ur- 
was found. Both types seem to show 


re- properties in the same general order 
So, t magnitude. The primary advantage 
‘fy ot the adhesive bonded specimens is 


the increased sheet stability obtained. 

Inter-rivet buckling and stress concen- 

trations near the rivet heads are elimi- 

nated. Some evidence indicates that 

the bonded specimens have greater 

hear strength than the riveted joints, 

out the authors point out that this 

condition will vary with the dimen- 

tons and fabrication techniques of the 
particular joint. 

The results indicate that with prop- 

\ « design and fabrication cleavage 

may not be the primary factor govern- 
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e Bonding vs Riveting Aluminum 


Beryllium Powder Compacts 


e How Fatigue Affects Ductile Metal 


e Plastics for Corrosion Resistance 


ing the strength of bonded sheet- 
stringer panels. Also, the bonded 
joints, like the riveted ones, are strong 
enough to suffer almost no visible 
damage under high bending loads 
which eventually cause fracture of the 
webs of the stringer. 

The primary disadvantage of ad- 
hesive bonding, according to the 
authors, is the lack of warning before 


failure in flat-end compression. When 
maximum load is reached, the bonded 
panels experienced almost complete 
destruction with no warning signs 
other than a few preliminary crack- 
ing noises. The failure of the riveted 
panels, on the other hand, is confined 
to local buckling of sheet and string- 
ers between rivets near the midpoint 
of the panels. 





Properties of Beryllium Powder Metal 


The most common form of beryl- 
lium fabricated by powder metallurgy, 
the vacuum hot pressed material, has 
low but significant ductility, inter- 
mediate strength, and generally iso- 
tropic mechanical properties. Ex- 
truded forms have high room temper- 
ature strength, and ductility values 
ranging up to 20% elongation, but 
are highly anisotropic. These facts are 
included in the report by W. W. 
Beaver and K. G. Wikle of the Brush 
Beryllium Co., on a survey of the me- 
chanical properties of commercially 
pure beryllium fabricated by powder 
metallurgy. The work was carried out 
under the auspices of the U. S. 
Atomic Energy Commission, and re- 
ported in the May issue of the Journal 
of Metals. 

Beryllium exhibits appreciable duc- 
tility in tension at temperatures above 
room temperature and in torsion at 
all temperatures. Vacuum hot pressed 
beryllium goes through a brittle to 
ductile transition at a temperature of 
200 to 400 F. Tensile ductility in- 
creases up to 750 to 1000 F where 
a change from transcrystalline to in- 
tergranular failure occurs, after which 
the tensile ductility as well as tensile 
strength falls off rapidly. 

According to the authors, the major 
variable affecting the mechanical 


properties of beryllium is grain size. 
Finer grain sizes give better tensile 
strengths and ductility values at lower 
temperatures, but on reaching the 
temperature where failure occurs at 
the grain boundaries fine grained 
metal with greater intergranular sur- 
face area shows less mechanical 
strength than the coarse grained 
metal. Since beryllium acquires a high 
degree of preferred orientation in the 
plastically deformed condition, the 
type and extent of fabrication has a 
pronounced effect on the mechanical 
properties of the metal. 

Because of its improved ductility 
at temperatures above 600 F, fabrica- 
tion operations such as extrusion, roll- 
ing, thebiad, and swaging are best 
carried out at temperatures from 600 
to 2000 F. Beryllium has a low den- 
sity, a high modulus, a relatively high 
melting point, and adequate strength 
at elevated temperatures indicating its 
use in the commercially pure state for 
special applications up to around 
1000 F. The temperature range for 
optimum properties of the metal is 
200 to 900 F. Where grain boundary 
characteristics can be improved to 
avoid intergranular failure, the tem- 
perature limits may be raised to 
around 1500, where the limiting fac- 
tor becomes atmospheric corrosion. 
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RIGHT! 
and Allen-Bradley 


got it from 
MOHAWK! 





On stamped and tapped 


parts like these coil ter- 
minals Allen-Bradley found Mohawk’s 
guaranteed uniformity eliminated re- 
jects, both of parts and finished coils. 
Since their usage is 200,000 per 
month, down-time could have been 
extremely costly. 


But Mohawk not only maintained pro- 
duction and quality levels—they also 
were able to deliver the stamped, 
formed and fapped parts at a sub- 
stantial saving over the usual cost of 
fabrication. 


If you'd like to get small threaded 
stampings in large quantities with 
guaranteed uniformity—avutomatically 
—send blue prints or write to: 


mohawk 


MANUFACTURING COMPANY 
MIDDLETOWN, CONN. 










For more information, Circle No. 338 
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Fatigue Effects . 
Plastics ... 





Effect of Fatigue Loads on Cold-Worked Metals 


The cause of fatigue failure in duc- 
tile metals has been associated, in the 
minds of many, with progressive 
strain-hardening in certain regions of 
the matrix of the alloy. Although this 
is true for initially unstrained metals 
results of some recent work indicate 
that the cold worked metals may 
soften gradually under action of fa- 
tigue loads. This is based on the pos- 
tulate that stress cycles of a given 
type and amplitude should tend to 
produce a specific condition. In other 
words, no matter whether the ma- 
terial is initially soft or hard, under 
this stress cycling, the trend in hard- 
ness will be toward this specific work- 
hardened state. An_ initially soft 
metal will harden under this stress 
cycling until the final hardness level 
is attained, while a metal which has 
been initially cold-worked to a hard- 
ness higher than this final level will 
soften under the same cyclic stress. 

These results were reported in a 
paper delivered before the Annual 
Meeting of the American Society for 


Testing Materials in June of this 
year, by N. H. Polakowski and A 
Palchoudhuri. Their work in 
experiments with copper, nick« 
minum, and three of their alloys. 4s 
well as a non-aging titanium-killed 
steel, first cold-drawn 20 to 40% to 
0.2 in. in diameter and later sub 
jected to alternating tension-compres 
sion fatigue stressing at frequencies 
of 5500 to 9500 cpm. 

According to the authors, thei: 
work was not conclusive; however. 
the experiments did show a distinct 
over-all softening of cold-worked ma- 
terials under fatigue loads. They sug 
gest that in this case a fatigue fra 
ture is originated by the gradual 
breakdown under cyclic strain of the 
high elastic properties acquired during 
initial cold-working. Consequently, 
plasticity increases rather than de- 
creases. The fatigue crack then seems 
to be associated not with decreased 
ductility, but rather with the sem 
plastic condition developed by the ac 
tion of the alternating strains. 


Ai 





How Plastics Aid the Chemical 


Though there are many ways in 
which the chemical resistance of plas- 
tics can be utilized in the chemical 
industry, perhaps the best way to in- 
troduce them in various uses is as 
emergency maintenance and repair 
materials. The ease with which plas- 
tics can be fabricated makes emer- 
gency repairs relatively simple. These 
observations are made by S. W. Shep- 
ard in a paper presented at the An- 
nual Conference of the National As- 
sociation of Corrosion Engineers, and 
published in the July issue of Cor- 
rosion. Also included in the paper are 
several case histories illustrating, first, 
the use of plastics as emergency ma- 
terials and second, the need for more 
accurate non-destructive tests for rein- 
forced plastics. 


Polyester Aids Tank Repair 


In 1952 when some stainless steels 
were difficult to get, a 17% chromium 
steel nitric acid storage tank failed in 
service. It is almost impossible to field 
repair this type of tank due to the 


Industry 


need for heat treatment after weld- 
ing, and there would have been 4 
delay of several months in getting a 
replacement tank. Laboratory tests 
showed that a polyester resin had 
good resistance to the 60% nitric 
acid stored in the tank. In a few 
weeks time the tank was completely 
wrapped with a glass fiber reinforced 
polyester covering for a fraction o! 
the cost of a new tank. The tank 
has been in service for over a yea! 
and a half and is reported to be in 
excellent condition. 


Furan and Aluminum 


About three years ago a materials 
selection problem arose in the con 
struction of a mixing chamber w hich 
had to handle gases containing a mis! 
of sulfuric acid, SO,, SO, and air at 
430 F. The structure had to be light 
in weight as it was to be used at the 
top of a stack handling the gases !rom 
a sulfuric acid absorption system [he 
structure was finally fabricated of alu- 
minum, and covered with a glass © 
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furan resin. The unit has 
service for 3 years and is said 
n excellent condition in spite 


‘the fact that inspection at the end 
f the first year revealed that the alu- 
4 minum had veen completely eaten 


way. The self-supported furan ma- 
lu terial was unaffected. 


led The Fluorocarbons 
.d 


to The fluorocarbons have given some 
ub excellent service in packing and gas- 
res keting applications. Teflon has been 
HES used successfully as an emergency 
baffle in molten guanidine hydro- 
eir chloride operating at 400 F. The use 
ver, of these materials in larger pieces of 
inct equipment is now awaiting successful 
ma- lining and coating techniques. 
uy 
rac Need for Tests Stressed 
tual The author feels that there is now 
the 2 substantial need in the field for 
ing | cood non-destructive tests to deter- 
tly, ZR mine physical properties of reinforced 
de- plastics. He points out that conduct- 
_ ing destructive physical property tests 
sed is both expensive and time consum- 
a ing, and that it takes a multiplicity 
a of tests to determine the change in 


physical properties over extended 
periods of time. 


si A case in point, cited by the author, 

s that of an old lead-lined brick- 

ined steel alum evaporator. Mainte- 

nance costs had become high, and 
eld- laboratory tests indicated that a glass 
na reinforced polyester laminate had the 
7 a resistance necessary for prolonged use 
ests in the digester. The original digester 
had was replaced with one made of the 
itric polyester laminate. After 7 months of 
few use, the evaporator started leaking, in- 
tely dicating that short time exposure tests 
rced evaluated by weight change and ap- 
1 of pearance can give misleading results. 
rank 


io fm Casting Metal in Rubber 


_A relatively inexpensive metal 
lorming method has been developed 
rials re Poy the low melting point (un- 
rat. 00 F) alloys in intricate shapes 
hich and to the dimensional accuracy neces- 
‘aty for such applications as costume 












st : 
ai Jewelry. It is designed for relatively 
i ght low production runs, which would not 
the Justify the costs of dies for die cast- 
‘rom ing. As reported in the May issue of 
The Tin and Its Uses, published in Eng- 
alu- land by the Tin Research Institute, 
a the Process involves a small centri- 
tugal asting machine and _ rubber 
ops 





SEPT; MBER, 1954 





Castings... 
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CAST Customers Servi 





ce 


starts before you buy! 





It’s a fact! Unitcast’s service to the customer starts 
before the final prints are drawn, and continues until 
you’re satisfied! Coordinated effort between Unitcast engineers and the 
customer . . from the design to the finished casting, provides better 


results all around. 


Briefly, this is our side of the story. Check the following outline of 


Unitcast’s Service facilities 
you deserve! 


*& DESIGNING Service . . analyzes existing 
designs from the blueprint. Submits full, 
comprehensive report to the customers en- 
gineering facilities. Aids the customer in 
arriving at a conclusion with the foundry for 
the best possible design, from both castable 
and usable views. 


*& ESTIMATING Service. . provides accurate 
cost figures with every necessary step item- 
ized. Submitted after mutual design prob- 
lems are solved and quantity and initial 
delivery requirements are established. 


*& PRE-PRODUCTION Service . . includes 
pattern expediting and construction in con- 
formity with production requirements. to 
realize economies wherever plausible. In- 
cludes sample casting presentation in mini- 
mum time for formal approval. 


. . see if you’re getting all the attention 


* SCHEDULING Service . . coordinates pro- 
duction with customers requirements. In- 
cludes accumulation service for full truck 
load, and methods such as palletizing for 
faster handling. All shipping facilities are 
available directly at the foundries. 


* SPECIAL Service . . available after consul- 
tation. Includes close tolerance castings, 
special heat treating, intensified inspection 
of critical areas, and other finishing require- 
ments not considered standard procedure. 


* FOLLOW-UP Service . . carried out period- 
ically during production and delivery, aids 
both foundry and customer production. 
Design revisions, greater efficiency, revised 
schedules, etc., stem from this customer 
service. 


UNITCAST CORPORATION + Toledo 9, Ohio 
In Canada: CANADIAN-UNITCAST STEEL, LTD., Sherbrooke, Quebec 


Unitcas: 










QUALITY 
STEEL 
CASTINGS 


For more information, turn to Reader Service Card, Circle No. 488 
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molds. The rubber is wy 
| around the pattern to form th 
and the elasticity of the mat 


Ack 


Castings, 


ized 


0 400 


PER DAY! 


(and no rejects) 


nold 


lows the forming of quite it 
shapes with undercuts. ; 
The alloys found most suita 
use are the tin base with add 
of antimony and copper for in 


© for 


CONS 


) aseq 
strength and hardness. Cheaper | 
: d ts ‘ I 
loys such as 60:40 tin-lead or even 


certain type metals may be used, but 
some of these alloys lack the fluidity 
of tin and will not reproduce sharp 
detail, and at higher temperatures the 
molds deteriorate more rapidly. Mold 
life when casting alloys with melting 
points below 600 F is said to be about 
1000 cycles. 

The dimensional accuracy is te. 
ported to be good in the plane of the 
mold, though dimensions perpendicu- 
lar to the plane of the mold are very 
often reduced to below those of the 


Barrel finishing boosts = 


die maker’s production 5000% a: 
=> 















This almost unbelievable production increase 


was made by Callahan Can Machine Co., Inc., Coming in 
4, DT Lis makers of bottle cap dies, when they switched 


to the HONITE Barrel Finishing Method. Too, MATERIALS & METHODS 


per-unit labor costs for finishing were cut by a phenomenal 99.8% ! 
Dies are used to stamp out painted bottle caps. The problem was | 
to remove sharp edges so that paint on the cap flanks would not be 

























scratched. Former method of hand stoning each die resulted in low Watch for these impor- 
production with many rejects because hand stoning did not effec- 
tively round off the edges. tant M & M Manuals 
A HONITE barrel finishing machine, using SUPER-HONITE ' en in 
chips and the recommended HONITE compound was installed. So appear 5 
Production immediately jumped to several hundred pieces per day. MATERIALS & METHODS: e 
Dies came out perfectly uniform, quality was improved and the | 
reject problem was eliminated completely! " 
aft Octob pp 
BO ctober— a 
METAL FINISH, INC., Newark, N.J., is the HONITE dis- Z \ . W 
tributor servicing the Callahan Can Machine Co. Your i SS, Properties of Age we 
HONITE distributor can help you increase production %, Pd e 
and cut costs, too. Call him today! a te Hardened Metals - 0 
SS (“4 hd 
MINNESOTA MINING & MFG. CO., Dept. MM-94, S?. Paul 6, Minn. : ovember— at 12 
I'd like to get more facts about HONITE Service. i ° H m 
ondin empe 
© Send me free copy of “3M Barrel Finishing” Manval ; Adhesive B g Mj 
©) I'd like to talk with a HONITE Sales Engineer - of Metals hae 
NAME. occccccccsccccccccsevcees TITLE. coccsccccccccccccccccscoces . . WM) ¢ 
t Ati 
SINE 6966 66 06 00000660005000005escbbdeccebocececcescccseocess ' December— jure 
PN eo 5860 6 6660000 00005500 0sccseecbseece sete seccbeceocecsces ' Was a 
SS) bE ScetEd. a, «tube lilacs - Clad Metals— vhiiek 
ee ae ee . . Proub 
Made in U.S.A. by Minnesota Mining and Mfg. Co., St. Paul 6, Minn.-also makers of “Scotch” Brand d U Many 
Pressure-Sensitive Tapes, “Scotch” Sound Recording Tape, “Underseal” Rubberized Coating, “Scotchiite” an ses 
Reflective Sheeting, “Safety- Walk” Non-slip Surfacing, “3M” Abrasives, “3M” Adhesives. General Export: Uper 
122 E 42nd St., New York 17, N.Y. in Concda: London, Ont., Con. —" Bhit., 
For more information, turn to Reader Service Card, Circle No. 399 For more information, Circle No. 525? ind « 


170 MATERIALS & METHODS 








i- 


je 





————— 


525? 
1ODS 





























































































Boiler Shop Using Bearcat Rivet-Sets 
Ups Average Run from 300 to 2470 


mechanical department ot a large 






er shop had trouble driving more than | 1. Super shock-resistance 
I) hot rivets, using standard rivet-sets. | Deep-hardening elie 
hee that mark had been reached, the ve Gin i Bore 
is would erack or spall. Sometimes re- 3. Machines easily ( Brinell 197 max) 




















lipping saved the day, but oftener than 4. Low distortion in heat-treatment 

ii the sets had to be replaced. 5. Good hot-work properties 

Ve were sure they could get longer 6. Easily carburized for long wear 
ris with rivet-sets of Bearcat tool steel. ee ———————— 
lhe management gave Beareat a trial, Typical Analysis 

iid put six sets to work after a heat- C Mn Sj Cr Mo 
ratment eyele consisting of preheating 0.50 0.70 0.25 3 25 140 


| 100K, air-quenching at 1750, and 


fmpering at 550. In addition to being used for rivet-sets, 


the results were even better than ex- Beareat is ideal for such hot- and cold- 


ected. The average run increased from shock applications as chisels, punches, 


il) oF ts . . ‘ ‘ 
™ to 2470 before reeupping was re- hot headers and gripper dies. It has many 


uired, Not only that, but the recupping other uses, too master hobs, engraving 


"ds acco! plished without heat-treatment, dies, die-casting dies, and short-run dies 
hich of course is a frequent souree of used in cold-forming, blanking and bend- 
rouble wth rivet-sets of carbon tool steel. ing. 

Bearea’ is an ideal tool steel for the You'll be well pleased with the service 
unutaciure of rivet-sets because of its life obtained with Beareat. We stock 





Uperior 
buited fo 
ind easy 


nock-resistance. It is also well Beareat in our mill depot. Or you can 






obtain a supply through your local Beth- 
lehem tool steel distributor. 


uses where hot-work properties 






iachining are essential. 







ETH _EHEW | 
STEEL 


BETHLEHEM TOO! 


ENGINEER SAYS: 
Use Care When 
Hardening 
Hot-W ork Tools 


Although hot-work tools can be hardened 








— 


wee 


to Rockwell C-56-60, there are hardly any 
applications where such hardness is bene- 
ficial. The majority of hot-work tools are 
used in a hardness range of C-41-44, or 
C-46-49. On new hot-work applications, 
a common mistake is to heat-treat to a 
hardness level which is too high for the 
application, with the result that rapid 
heat cheeking or breakage occurs. 

For example, put tools of our Hot 
Work 8 analysis to work at C-55 or 
higher, and chances are, they will fail 
prematurely. Yet these same tools, used 
at Roekwell C-52 or lower, will give out- 
standing service. 

On the 


he determined 


every hot-work application 


best hardness level must 
by experience. There’s always a compro- 
mise involved, as the highest hardness is 
best for wear-resistance, and the lowest 
hardness is more resistant to heat-checks. 
Our suggestion? To be sure of maximum 


service, don’t overharden hot-work tools. 
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IT’S A-H5 FOR LONG 
PRODUCTION RUNS 


This high-production die, made of A-H5, blanks 
and punches sheet steel of 0.180-in. thickness. 
A-H5 makes possible long production runs be- 
tween grinds. It holds a durable cutting edge, 
ond resists distortion in heat-treatment. 


For more information, turn to Reader Service Card, Circle No. 409 






DON'T CUT PARTS 


Costs! 


Why pour money into 
expensive machining 
operations? 




















Comb! 
pow vde 





POWDERED 
METAL 
PARTS 
can do the 
job for 
much less! 


Tough, intricate parts ready for assembly 
without further processing—at savings of up 
to 600% over identical machined parts! No 
wonder industry chooses Powdermet.* 

Low-cost PM parts are die-pressed to close 
tolerances, have excellent wearability, and a 
wide range of alloys are available—many 
exceeding the tensile strengths of mild steel. 
Through controlled porosity and electrical 
permeability, many special properties are 
achieved ... such as oil-impregnation for 
life-time self-lubrication. That’s why 
Powdermet* parts are often the best parts pos- 
sible for gears, bearings, filters, etc. 

At Yale & Towne, years of experience and 
technological know-how in powder metal- 
lurgy back up every recommendation on PM 
parts for your particular application. 


The world’s most famous key 
. symbol of industrial leadership! 


YALE & TOWNE 


MANUFACTURING COMPANY 


Drwavud Motel Products Dierin 


9335 Belmont Avenue ¢ Franklin Park, Illinois 




















<—-Send Today For Free Booklet-—— 2 "7 





p The Yale & Towne Manufacturing Company 4 
Powdered Metal Products Division 
9335 West Belmont Avenve 
Franklin Park, Illinois 
| oO send 0 Sond iatpesnation on PM parts for attached 
et specifications or drawings. 
Detciee enn | D Have a Yale & Towne Powdered Metal engineer call on me. 
® e e POEM. « 0 6000000 0cebsb660606506dse se Sees deck NS 60 ees based ee 
of this informative | ra 
MMPONY . «ees eee eeeeeee eee eee ee ee ee eee eeeee ee eee eee eeeeee 
new booklet 
; ie RE Tro biog h piabhoceeee oat st vaiveddebhdiaevete 
now ! City eee eee ree eeeeee eee eee eee eeeeee Zone eeeeee State... ..sseees ! 


candi disis cama win a ecient toonten saoesintini anne 
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For more information, turn to Reader Service Card, Circle No. 404 
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BOOK 


Rare Metals Handbook. 
y Clifford A. Ha am pel. 
Publishing Corp., New } 
N.Y., 1954. Cloth 6 by 9 
pp. Price $12.00. 

This book represents the fir 
prehensive compilation of the ayajj 
able data on more than 35 of th 
less common elements. It was wri. 
ten to offer an authoritative, concis 
background to the man seekit 
formation about a specific met 7. 
to provide a convenient 
source. 

Twenty nine chapters, each writ. 
ten by one or more experts on the 
specific element under discussion 
cover occurrence, production, statis. 
tics, economics, extraction, oa 
and chemical properties, fabricati 
techniques, and applic ations. S¢ oct 
references are given for more de. 
tailed study. The list of metals in. 
cluded is admittedly arbitrary, but 
covers most of the less common ma- 
terials about which there is 
creasing interest. 

This book should be on the ref. 
erence shelf of every chemist, metal. 
lurgist or engineer whose work tre 
quires him to deal with the produ 


b 


re ferenc 


an in- 


tion or application of any of 
newer metals. 
Adhesive Bonding of Metals. 
George E pstein. Reinhold Publishing 
Corp., New York, N.Y., 195 
C/ th, L ) 7 in 218 Dp D Pri . 
$2.95 — 

This book, the second in the Re 
hold Pilot Book series, is desig 


to give the engineer, faced with t the 
problem of joining two materials 
sufficient information to enable him 
to determine whether an adhesive 
bonded joint would be advantageous. 

* hapters are devoted to industria! 
adhesives for — fabrication, bi: 
sic materials for adhesives, formula 
tion, high temperature adhesives 
design and testing of adhesive joints, 
bonding techniques and adhesives 
for metals in sandwich constructions 

This book will be particularly use 
ful to the engineer or designer 10 
terested in a brief but thorough dis: 
cussion of the possibilities of joining 
metals with adhesives. 


Forming and Bending Kaise! 


Aluminum. Kaiser Aluminum © 
Chemical Sales, Inc., Chicago 1 
Ill., 1954. Cloth, 6 by 9 in. 260 PP 


The information presented a 
has a threefold purpose: to offer ¢ 
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Books 





specific data on aluminum 
ristics which may be used 


d Ss! 


= 


mn standpoint ; to pre 
. re inagement with comparative 
‘29M naterial on different types of form- 
y equipment, and to outline in de- 

nil, practical forming and bending 


Ires. 


Of th Manual for Plastic Welding— 
‘S Wt Volume Il Polyethylene. G. Haim 


ONCE and |. A. Neumann. Industrial Pub- 
“ING in Jishing Co., Cleveland, Ohio, 1954. 
etal ay Cloth, 9 bj 6 in. 128 PP. Price 
Clerencelllm ¢6 00. 


This manual deals with the gas 

+h writ welding of plastics and the applica- 
On thei tions of gas welding. It was written 
CUSSION for the practical man and is designed 
Statis- MM to give him all the information nec- 


Physical i essary to become efficient in plastics 
rication MM welding. Volume II discusses the 
Sel welk ing of polyethylene. 

ore de. Several chapters are devoted to a 
tals in json of the welding equipment 
, but it d the welding process ; the remain- 
10n ma- MH der of the book is devoted to poly- 
an in- MM ethylene with chapters on develop- 


ment. commercial forms, suitable 


he ref. types of welds, general rules for 


, Meta working, the lining of tanks with 
ork re polyet hylene, pipe lines and indus- 
produ trial; upplications. 


7 
Vil 


Metal Statistics 1954. American 
Metal Market. New York, N.Y.. 





a Cloth, 4b y 6 mn. 848 pp Pric. 
$3.00, 
rt The 47th annual edition of this 
- work contains the same general as- 
Rei sortment of statistical information 
SILI a and nonferrous metals 
th th ind IOUS economic subjects as was 
terials, sented in previous volumes. Do- 
le him Mestic statistics, however, have been 
Saseive slightly augmented in this issue by 
1ZeEOUS % additic on of tables showing a new 
lustrial stcel producti on introduced 
he. by » the American Iron and Steel In- 
emule stitute, and by new tables showing 
esives tool steel production, world produc- 
‘ints. tion of cadmium, and monthly aver- 
hesives age prices of zinc-base die casting 
ctions alloy ingot. 
ly use- 


; Minerals for the Chemical and 
“% i Allied Industries. Sydney J. John- 
e ca ‘tone. John Wiley & Sons Inc., Neu 
oining I York N.Y. 1954. Cloth 6 by 9 in. 
692 pp. Price $11.50 





Kaiser The object of this book is to a 
um © sent in a concise form essential 1 
11, lorm.tion on those mineral and ab 
) pp ils which are finding increased use 
| here in the chemical and allied industries: 
Lai 





‘Continued on page 176) 
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MUELLER BRASS CO. 


forgings help insure 





aoe 


lia Ee i 





dependable operation 






of aircraft pressure 






warning instruments 









A specially designed housing, accurately forged te customer specifications 
by Mueller Brass Co., seals in the diaphragm of the pressure warning unit 
manufactured by Eclipse-Pioneer Division of Bendix Aviation Corporation 
in Teterboro, New Jersey. The unit, designed for installation in fuel, oil, 
water or alcohol lines of modern aircraft is a highly sensitive instrument that 
instantly warns the pilot or flight engineer of any unusually high or low 
fluid pressures. 


All Mueller Brass Co. forgings have a dense, close-grained structure with a 
high tensile strength. Weight savings up to 40% are possible in the design 
of parts because of the close tolerances to which they can be produced. Less 
scrap and longer tool life result from the easy machinability of forged parts. 
Mueller Brass Co. is completely equipped to design parts for your products, 
specify alloys (including special alloys developed by our metallurgists), 
forge, machine, finish and plate the parts and perform all necessary assembly 
operations. Write today for our free illustrated 32-page forgings catalog and 
complete information about MBCo forged parts for your products. 





MUELLER BRASS CO. 


PORT HURON 16, MICHIGAN 
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METAL PRODUCTS CORP. 


PRE-COATED ALUMINUM COILS 


ARE 








AMlodized 


WITH ALODINE® 


FOR EXTRA PROTECTION 
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COLOR FUSED — 
Ready for End-Product Assembly 


Saves Labor — Time — Capital Investment 


Arrow Metal Products Corp. of Haskell, N.J. is the largest 
producer of pre-coated, color fused aluminum coil. Alodizing 
with “Alodine’ has made possible its beautiful, durable, 
baked enamel finish, as well as its “Porcenamel’’ thermo-set 
plastic finish for aluminum coil, and pressed and formed 
aluminum parts. 





Many prominent manufacturers rely on Arrow for quality 
pre-coated aluminum coils, ready for assembly into their 
finished products. 


If it's aluminum, be sure it's Alodized. 


Pioneering Research and Development Since 1914 


AMERICAN CHEMICAL PAINT COMPANY 


CHEMICALS 








CHEMICALS 





General Offices: Ambler, Penna. 
PROCESSES ced 


Detroit, Michigan Niles, California Windsor, Ontario 
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Books 


such as those producing cera 
terials, refractories, buildin 
rials, paints, etc. Covered 

the properties ol these min 
metals, their sources of supply, | 
essing and metallurgy, and uses wt! 
special reference to specifi 
laid down for their uses in | 
lar industries 


Mian 
ALIUTIS 


rhe 
i 


Essentials of Strength of Mater. 
als. Torguato |]. Pisani. D. Vg 
Nostrand Co., Inc., New York 
N.Y., 1954. Cloth, 6 by 9 | 2 
pp. Price $3.60. 

This second edition gives a brief 
systematic presentation of elementar 
mechanics and strength of materials 
designed especially for use in tech: 
nical high schools, technical insti 
tutes, and vocational schools. The 
contents have been expanded and de 
veloped over a long period of 
in the teaching of the strength of 


materials. In this edition, the chapte $ 
on Shafts has been enlarged to 1 ’ 
clude combined stresses caused by ' 
both bending and torsion, and elasti 
deflection or torsional deflection. , 
Bibliography on Filing, Classif- f 
cation, and Indexing Systems for 
Engineering Offices and Libro- 
ries. Engineering Societies Libra 
New York, N.Y., 1954. Paper Min 
co graphed. 18 pp. Price $2.00 

This is a selected list of referenc 
prepare d for engineers and librarians 
concerned with organizing their own 
files. References are to articles 
books, and pamphlets on filing, clas 
sification and indexing, _ lists 
subject headings, and _ hand-sort 
punched-card systems. Some of the 
listed items are general, others relat 
to specific subject fields. I 

( 

Manual of Porcelain Enamel r 
Processing. Volume | Spraying. ‘ 
Porcelain Ename: Institute, W ashins ( 
ington 6, D.C., 1954. Paper, 6 by | 
im. 45 pp. Price $1.00. 

The work of a special sub-commi , 


tee on Spraying appointed by the 
Institute’s active Process Develop 
ment Committee, this booklet cover 
every phase of spraying porcelain 
enamel upon the base metal, from 
the development of the gun to the 
atomization; the effect of mal-prac 
tices in spraying, and the perform: 
ance of the equipment itself. Also 
covered are the different methods 0! 
obtaining atomization, such as com 
pressed air, steam, hydraulic pr 
sure, electrostatic and centrifuge 
forces. 

(Continued on page 178) 
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that actually costs less! 


Free! 


Saves $25,000 ANNUALLY! 







SAE-1010 steel 
bicycle forks are brass brazed at 
the rate of 280 forks per hour in a 
mechanized Ajax salt bath unit 
that brazes, washes and dries the 
forks automatically. Production has 
been increased 270%. 


— OF 0.002” 
Tolerances EASILY HELD! 





Micro-wave components, like this 
aluminum wave guide, can be alu- 
minum dip-brazed, holding toler- 
ances of 0.002”. Fast brazing time 
and uniform bath temperatures 
(guaranteed within 5°F of control 
Point) give high production and 
uniform results. 






World’s largest manufacturer of electric heat-treating furnaces exclusively 


THE BRAZING 
IS PRACTICALLY 


Brazing and 
carburizing 
of this SAE- 
1010 steel 
sprocket as- 
sembly are 
completed simultaneously with 
one heating of the work in an Ajax 
salt bath carburizing furnace. 
Hub is brass-brazed to sprocket 
body ... The assembly is file 
hard after oil quenching. 






on ~~ 


VR Ye 
Arr. 





Copper heat ex- 
changers are sil- 
ver brazed in only 
1% minutes in a 
1500°F bath. Re- 
turn bends on 
each end are 
brazed simply by 
immersing only 
that portion of the 
assembly. Former 
hand torch braz- 
ing required 30 
minutes. 


Any material that can be brazed at 





all can be brazed in an Ajax Electric 
Salt Bath Furnace — much faster, 
Better and usually at lower cost. 
First cost of equipment is only ¥, to 
that of any other production braz- 
ing system. But that’s only part of 
the story: 


Brass Brazing of Steel Parts — Brass 
brazed joints are fully as strong as 
those of copper! This money-saving 
method is possible only with a salt 
bath furnace, thanks to its greater 
heating speed — so fast that no de- 
zincification of the brazing metal 
occurs. Brass brazing at 1700°F com- 
pares with 2050°F for copper. The 
lower temperature greatly reduces 
grain growth and distortion of the 
steel. Operating costs are less. 


Brazing of Other Metals — Brazing 
aluminum, brass, copper and bronze 
assemblies is quick and inexpensive 
because of the Ajax furnace’s rapid 
heating rate —4 to 6 times faster 
than atmosphere type furnaces. Any 
suitable brazing metal can be used. 
Temperatures controlled within 5°F 
minimize distortion. Selective heat- 
ing is easy. Scaling and decarbur- 
ization are avoided. 


Simultaneous operations possible 
— Where a brass brazed assembly 
must also be carburized or hard- 
ened, the entire job can be done in 
a single heating operation at 1700°F. 
The brazing is practically free! 


Write for ... Bulletin 124, also list of 


documented brazing case 
histories covering a wide 
variety of industries. 


Send ..» Your sample parts to the Ajax 

Metallurgical Service Laboratory 
for processing. No cost or obliga- 
tion. 


AJAX ELECTRIC COMPANY, 906 Frankford Ave., Philadelphia 23, Pa. 


Associated Companies: Ajax Electric Furnace Corp. « Ajax Electrothermic Corp. * Ajax Engineering Corp 
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Available Now!! 


Reprints of 


Because of the great demand for the well-known Manuals that are 
being widely used for reference purposes, we have reprinted the 
following MATERIALS & METHODS Manuals for your use. These 
outstanding 16- to 32-page articles provide you with complete and 
useful information on the properties, characteristics and uses of 
engineering materials, parts and finishes. 


The price is right! Only 25¢ for each reprint. On orders of 100 or 
more, an even greater saving is offered—20¢ apiece. To obtain your 
copies, indicate in the handy coupon below the Manuals you want. 
Orders will be filled as long as the supply lasts. 


Would you prefer receiving these valuable Manual reprints auto- 

matically each month in the future? If you are a subscriber to 
MATERIALS & METHODS, then avail yourself of a new service 
just instituted by our Reader Service Department. Let us add your 
name to our mailing list, and you will receive the next 12 Manual 
reprints, one each month, for the same reasonable price of $3.00 
per year. Just fill in the coupon below and mail it to: 


Reader Service Department 
MATERIALS & METHODS 
430 Park Avenue 
New York 22, New York 


VY Quantity VY Quantity 
...Die Castings Rubber Parts 
..Wrought Phosphor Bronzes .Protective Coatings for Metals 
Salt Baths for Metal Treating ..Wood and Wood-Base Materials 
Plastics as Alternate Materials Surface Hardening of Steels and Irons 
...Brazing & Soldering Materials .. Selecting Metal Cleaning Methods 
...Carbon & Graphite Materials & Parts ... Engineering Coppers 
... Titanium and its Alloys ....Annual Review and Forecast 
...Electroplated Coatings on Light Metals High-Strength, Low-Alloy Steels 
...Cold Forming Stainless Steel Parts .... Sandwich Materials 
...Tool Steels Materials for High Temperature Service 
..Carbon and Low Alloy Stee! Castings How to Reduce Costs Through Materials 
.. Carburizing of Steels Selection 
.Welded and Brazed Parts Rigid Polyvinyl Chloride Plastics 
...Aluminum Bronze ...Mechanical Properties & Tests of 
..Glass-Reinforced Plastics Engineering Materials 
..Malleable Iron Castings ....How Nuclear Radiation Affects Enaineer- 
...Magnetic Materials ing Materials 
..Welding the Stainless Steels Close Tolerance Castings 
Dt RiP éea Chseheehsdeebee ees SC 00ereeeseebeenenn . By te ee Pee 
TTT err rrr rrr rr: fr err Tree Te TT Pe? re =—6UlU | CUS 
| EET TUTTE TTT TT ECT LT Te eC Ee CT eT eT!” Ue. ee 
SG co ccccdcucsnvccnnescocscdascceeetesotssseeeies ees rrr 


[_] Yes, 1 am a subscriber to MATERIALS & METHODS and would 
like to be put on your mailing list to receive each future Manual, 
when reprinted. Please start it with the.................... issue. 
Upon receipt of your invoice, I will pay $3.00 for a year's supply. 


A ERC Ke > 2 ip emia — - 
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Books 


The Properties of Tin. / 
earch Institute, Inc. Colun 
Ohio. 1954. Paper, 6 by 
Free of Charge. 

This is a completely revis 
tion of the book published 
nally in 1934. The new editio 
sents the atomic, nuclear, physi 
physico-chemical and metallurgica 
data concerning pure tin. Whereve; 
possible, one recommended value js 
given for a property instead ot list 
ing alternate values. Division of data 
are: atomic and nuclear properties, 
line spectra, x-ray data, crystallogra. 
phy, optical properties, electrical and 
magnetic properties, thermal proper 
ties, mechanical properties. Proper- 
ties on tin alloys are not included 
since they are covered in a separat 
publication of the Institute. 


Reports 


Weld Metal Cracking Literatur 
Survey on Weld-Metal Cracking 
W right Air Development Center 
PB 111285, 212 pp. Available from 
U.S. Department of Commerce, Bust. 
ness and Defense Services Admini 
tration, Attn. Office of Te hnical 
Services, Wash. 25, D.C. $3.00. Com 
piled by Baettelle Memorial Institute 
a guide to future experimental work 
This survey of literature includes 
more than 800 individual papers on 
the causes of cracking in high 
strength weld metal. The report con 
cludes that most weld-metal crack 
ing is interdendritic or intergranular 
and occurs largely at high tempera 
tures. 





Machining Titanium Cutting Spec 
vs Tool Life when Shaping Titanium 
with High-Speed Steel Tools L. | 
Colwell and R. E. McKee, Michigan 
University, Engineering Research In- 
stitute, Ann Arbor, Mich., Jan. 1953 
PB 111299, 21 pp. photographs, 
drawing, graphs, table. Availabl 
from Office of Technical Services, 
U.S. Department of Commerce, 
Wash. 25, D.C. Mimeograph $1.00 


Effect of Size of Cut on Tool Life in 
Turning Titanium L. V. Colwell, 
Michigan University, Engineering Ke- 
search Institute, Ann Arbor, Mich. 
Jan. 1953. PB 111298, 56 Pp 
graphs, tables. Available from O ji 
of Technical Services, U.S. Depat'- 
ment of Commerce, Wash. 25, D.« 
Mimeograph $1.25. 
(Continued on page 180) 
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another ROGERS innovation 


iC 1S 

Seat 

th 

dat 

TIES, 

era 

and Tepee’ test of paper-base 
per laminates, with ten-inch flame 


applied for two minutes. 


At left, standard grade continued 
to burn after flame was removed. 
It was completely destroyed. At 
right, flame-resistant Rogers grade 
extinguished itself in less than 
eight seconds and retained most 








ie of its structural strength. 

ter 

DH 

_ BY WORK-HORSE, we mean our paper-base laminates, which are now available 

oy with exceptional flame-resistant qualities. The main purpose of these materials 

Slee is to reduce costs in applications that now require glass-base laminates. 

a WORK -HORSE We have also added flame-retardant properties to our DUROID 800, a 

igh fibrous insulating material, listed by Underwriters’ Laboratories as suitable 

on MATERIALS for the sole support of current carrying parts. DUROID 800 is also self- 
rack extinguishing, but will not withstand as severe burning as our flame-resistant 

ular MADE FLAME- laminates. 
pera Since industry-wide specifications for flame-resistant or flame-retardant 
RESISTANT materials do not exist, each of these Rogers materials should be assessed in 

peed terms of your application. Complete data are available, and we will be glad 

uum to supply samples for your own testing purposes. 
; ‘4 Please write Dept. M, Rogers Corporation, Rogers, Connecticut. 
. 

053 
eth 
a INFORMATION WITH A LIGHT TOUCH . . . Please write for “Here’s Rogers Again.” It will 

= help you appraise our company’s place in your plans — at seconds-per-page speed. 
erce, G 
1 ' \ Tt fT Es‘ A FT 
= HID CHEMICALS 
fe in a 
well, Rogers specializes in combining fibers and chemicals to produce Fiberloys that meet e 
» Re- special material requirements. We welcome problems that existing materials can’t solve. . 
lich., 

bp ROGERS CORPORATION 
ty ROGERS, CONNECTICUT 

1).¢ 








‘e@e @ee@ee@e@e@ee@ee@€ee@ee@e€eectee@eteeteteeteests ise 
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a special 
message for 
hardware 
manufacturers 





specif 
need a finish for protection— are ® 


zt 


decoration—identification? 





Specify Iridite . . . for corrosion protection during 
storage or use .. . for a firm and lasting base for 
paint .. . for extra quality and eye-appeal . . . for 
low cost color coding of finished parts. 


ON ZINC AND CADMIUM you can get highly corrosion 
resistant finishes to meet any military or civilian 
specifications and ranging in appearance from olive 
drab through sparkling bright and dyed colors. 


ON COPPER... Iridite brightens copper, keeps it tar- 
nish-free; also lets you drastically cut the cost of 
copper-chrome plating by reducing the need for 
buffing. 

ON ALUMINUM Iridite gives you a choice of natural 
aluminum, a golden yellow or dye colored finishes. No 
special racks. No high temperatures. No long immer- 
sion. Process in bulk. 


ON MAGNESIUM Iridite provides a highly protective 
film in deepening shades of brown. No boiling, elabor- 


ate cleaning or long immersions. 


AND IRIDITE IS EASY TO APPLY. Goes on at room temperature 
by dip, brush or spray. No electrolysis. No special equip- 
ment. No exhausts. No specially trained operators. 
Single dip for basic coatings. Double dip for dye colors. 
The protective Iridite coating is not a superimposed film, 
cannot flake, chip or peel. 


WANT TO KNOW MORE? We'll gladly treat samples or send you 
complete data. Write direct or call in your Iridite Field Engineer. 
He's listed under "Plating Supplies” in your classified telephone book. 


INCORPORATED 


4004-06 E. MONUMENT STREET © BALTIMORE 5 MOD 
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Reports 

Effect of Side Rake Ang 

Life in Turning § Titanius 

speed steel tools L 
Michigan University, Engin 

search Institute, Ann Arbor 

Jan. 1953. PB 111297, 62 p; 

27 iphs, grapl tvailable 

cé l ] })} Sera ¢ l 
pariment of Commerce, V 


EG. Mimec graph $1.50 


Analysis Procedure for Steels and 
Aluminum Alloys Develop: 

Composite Spectrophotometri 

dures for the Analysis of Low-Allo 
Steels and of Aluminum and Its A 
loys. Gilbert H Ayres and Stlanle 
H. Simonsen, Texas University, Au 


tin, Texas, Nov. 1952. PB 111287 
“ f} 4h 4 P * 4 thle 4 3) j 

6§ pp. table Available i ) 

ot Technical Services, U.S. Det 

mlenri of Commerce, if ‘a / P D 

Mimeovraph $1.50 Report 


piled to serve as a practical 

tory manual for the spectrophotome 
ric analyses in low-alloy steels fo: 
chromium, copper, manganese, m 
lybdenum, nickel, phosphorus, sil 
con, and vanadium; and for the 
analyses in aluminum and its alloys 
of chromium, copper, iron, manga 
nese, molybdenum, nickel, titanium 
and vanadium. 


Cobalt-Base Alloy Effect of H 
Treatment Upon the Microstruct 
and Hardness of a Wrought Cobalt 
Base Alloy Stellite 21 (AMS 5385) 
F, J. Clauss and ]. W. Weeton, U.S 





National Advisory Committ 
Ae YOnNaAuTICS, Mar. 195 t+. PB 1] 
26 PP: pi Ore era pl gra pl Avail 


able from National Advisory Cor 
mittee for Aeronautics, 1724 “F’ Sf 
N V .. yi ‘ash. } ps D. ty A period 
of 72 hr at 2250 F was found to be 
sufficient for effective solution treat 

ment for this alloy. A maximum 
hardness Rc 42 was developed }y 

aging 72 hr at 1400 to 1500 F 
compared to Rc 20 to 22 for the so 
‘ution-treated condition. Over-aging 

or softening occurred within 72 hr at 

1750 F and above for aging, and 

1950 F for isothermal transforma- 

tion. 


Relation of Microstructure to High 
Temperature Properties of a Wrought 
Cobalt-Base Alloy, Stellite 21 (AM 
5385). F. J. Clauss and /. W. Wee 
ton, U. §. National Advisory Com: 
mittee for Aeronautics, Mar. 
PB 113578, 49 pp, photog 
graphs, tables. Available from N4 
tional Advisory Committee for Act 
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D A special alloy wire goes into the G-E SLEEP-GUARD Blanket 
. sheet brass into the Westinghouse Thermometer Set 
. and Everdur Copper-Silicon Alloys into 
, the Sherwood Valve. 
and 
CNet of 
Proce 
Alloy 
ts Al 
Au 
O# 
D 
ome / . 
i Shut-oyes safer with new shut-off control 
. mo 
sili Ahhh, sleep. .. it’s wonderful! And now because of G. E.'s new 
r the SLEEP-GUARD Wiring System—made of two spiral wires separated 
alloys by a nylon sheath—sleep’ s safer, too. If the heating wire becomes 
anga too warm, the nylon sheath—along with the heater and signal 
nium wire—automatically turns off your blanket. Both wires are made 
of Hitenso*, a cadmium bronze which provides just the right 

Heat electrical and mechanical properties. We process almost 100 
ture copper alloys into wire in a wide variety of sizes and shapes, 
obalt tempers and finishes. 
385) 

U.S 
Con 
cl fe Arill lip for Bett 
cio’ JB A million at one Clip 10r Betty 
to be 





treat: Anyone who’s ever settled down before a TV set f / 
mum needs no introduction to charming Betty Furness of Vive lo valve. plug . 
ry” Westinghouse Studio One fame. Betty’ s currently offering 

F as her vast vie wing audience this handy We »stinghouse 


Kit The Aluminum and Brass Co., Lockport, N. Y., calls this 
itchen Thevncnetes Set at ; a bargain price. And 


1e 50 Westingl ; 7 °. That’ valve plug—which employs a nylon insert and operates 
» eS 10use expects an overwhelming respons iat’s a 3 ; “ - ; 
aging why they had Canes Mfv. Co. a under pressures up to 3,000 psi—the “heart” of their 
hr at . a ¢ g a ' q ki; , Sherwood Oxygen Valve. We're mighty proud about their 
Ke € CA ¢ > re 
and oli - . oe ot ope a at “a een ae x eee sae oy enthusiasm, since the plug is made of one of our C lopper- 
yrma- a ola vd a ers eC a ast ermome *y ilo ee Silicon Alloys. Everdur*-1015 was chosen because roll- 
Soa vane rip in the most economical alloy, threading not only frees it from burrs but also work- 
High — a hardens its surface, making it less likely to wear, gall or 
yught “freeze.” Everdur-1015’s cold-working properties also allow 
} ° 
AMS p t . fy tj it to be rolled over the nylon insert. A tight “cap” results. 
AMS HB Want more information ? 
Com: Our Technical Department’s wide range of experience covers virtually — ® 
54 the entire field of copper and copper-alloy applications i in industry. 
| If have a proble m of metal selection, we are at your service. 


Na- The American Brass C ompany, Waterbury 20, Conn. In Canada: the name to remember in 
Anuonda American Brass Ltd., New Toronto, Ontario. 


*Reg. U.S. Pat. Off. AKG COPPER e BRASS a BRONZE 
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It was a problem making threads hold 
in softer, lighter materials...producing 
threads that would never wear, seize, 
corrode or gall. 


But not since Heli-Coil* Screw Thread Inserts! They make 
weak threads strong and perfect. And they save you weight, 
space and money because you can use fewer, smaller, shorter 
fastenings, smaller bosses and flanges. 

When it comes to threaded fastenings, thousands of manufac- 
turers throughout the world use Heli-Coil Screw Thread Inserts 
to answer their design, manufacture and field service prob- 
lems. Send today for full information, specifications and sam- 
ples. And a Heli-Coil Thread Engineer will be happy to assist 
at your request. 


Heli-Coil Inserts conform to official Military Standards 
MS-122076 (ASG) through MS-124850 (ASG) and others. 


* Reg. U.S. Pat. Off. 


Fr ce re Ee Ee ee | 























! I 
' HELI-COIL CORPORATION , 
| 189 SHELTER ROCK LANE, DANBURY, CONN. 4 
() Please send samples and Bulletin 689 — Military Standards Sheets. 
1 [) Please have a Heli-Coil Thread Engineer call. | 
| [] Send samples and Catalog I 
' I 
1 NAME TITLE 1 
! l 
1 COMPANY r 
I I 
| ADDRESS I 
i l 
j city. ZONE —STATE @ 2 | 
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Report 
nautics, 1724 "F” St., N. W., Was 
a3, Eat Results obtained this 
investigation lead to conclusions that 


are believed to have general signi. 
ficance in the heat treatment of other 
high-temperature alloys. The allo, 
was found to respond to solution 
treatment and also isotherma! and 
aging heat treatments to form pear. 
litic and Widmanstatten structures 
as well as scattered precipitates 


Flash Welding Aluminum Fun. 
damental Investigation of the Flash 
Welding of Aluminum Alloys. 
Rensselaer Polytechnic Institute, De. 
partment of Metallurgical Engineer. 
ing, Troy, N. Y., Mar. 1948. PB 
109819, 114 pp, photographs, 
graphs, tables. Available from Li. 
brary of : i e- Publication Board 
Project, ‘ash, 2 D. C. Maicrohim 
$4.75, head peg hs Report in- 
cludes details of alloys studied and 
temperature distribution. 


Hydrogen in Steel Further Stud. 
ies of the Mechanism by Which 
Hydrogen Enters Metals During 
Chemical and Electrochemical Pro- 
cessing. L. D. McGraw, W. E. Dit- 
mars, C. A. Snavely and C. L. Faust, 
U. S$. National Advisory Committee 
for Aeronautics, Mar. 1954. PB 
113537, 38 PP, diagrams, graphs, 
tables. Available from National Ad- 
visory Committee for Aeronautics, 
1724 “F” St., N. W., Wash. 25, 
D. C. Appendix A is comprised of 
evidence taken from recently pub- 
lished literature which supports the 
proposed hydrogen-entry mechanism 
Appendix B includes results of ex- 
periments on effect of hydrogen con 
tent on bend angle for steel speci- 
mens. 


Phase Diagrams: Titanium Alloys 
Phase Diagrams of the Titanium- 
Aluminum, Titanium-Chromium-Iron 
and Titanium. -Oxygen Alloy age 
R. J. Van Thyne, E. S$. Bumps, H 

D. Kessler, M. Hansen, Armour Re- 
search F oundation, Chicago, Ill., Dec. 
1952. PB 111327, 94 pp, photo- 
graphs, diagrams, graphs, tables. 
Available from Office of Technical 
Services, U. S. Department of Com- 
merce, Wash. 25, D. C. $2.00. Pat- 
tial phase diagrams are presented for 
these systems, all studies being com: 
pleted except for the titanium-chrom- 
jum-iron system which  requifés 
further confirmatory work in certain 
areas. 

(Continued on page 184) 
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7 This new book on Steel Plate Shapes Service can show machined. We also maintain a large stock of standard 
yor you how to save time, money and manpower in pro- dies of all types. 
. of duction with preformed component parts. Here’s how 
em this booklet can help you to cut production costs. 
yf ex: Steel Plate Shapes Service helps you eliminate one or 
1 Con: more production steps, free your machines for other 
+ eel work, speed your manufacturing operations. Formed to 
close tolerances from rolled steel plate, these shapes save 
\Hloys lit-up time .. . can often be used without machining. You 
Pe save by paying freight only on the part you use, reduce 
i costly steel plate inventories, get rid of the headache of ph orale STEEL CO. 
gs scrap handling and scrap losses. rt want —" 
wy Re- You get plate that’s shaped to save you money—formed sas 
, Dee. to your specifications. We work directly from blueprints. 
rhoto- Over 150 major machines are available to flame-cut, shear, 
a os press, bend or otherwise form rolled steel plate. 
rie arts can be furnished as formed, or rough- or finish- 
Par- 


FOR FULL INFORMATION on Steel Plate Shapes Service, 
send for Bulletin 712. The coupon or a request on your 
company letterhead will bring a free copy at no obliga- 
tion. Address By-Products Steel Co., 672 Strode Avenue, 
Coatesville, Pa. 


Please send me a free copy of Bulletin 712. 


ee 
—_eo———__—_——_, 


»d for ; cat 

com © | BY-PRODUCTS STEEL CO. 
+ LUKENS A Division of 

ertain o Lukens Steel Company 
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OF Vabaley std \/Ebt-t:c-velobaMer-bal 
supply scores of special 
and standard alloys for 
remelt or reprocessing, 


certified to your exact 
specifications 


A long alloy list is an excellent indica- 

tion of long alloy experience! As source 
for many of the nation’s major investment 
casting suppliers and others, Cannon-Mus- 
kegon furnishes a great variety of alloys for 
remelt or reprocessing. Alloys include super 
stainless and tool steels, as well as nickel 
and cobalt-base alloys. Other alloys are pre- 
pared specially for medical, aeronautical, 
electronic, industrial and experimental uses. 


These alloys are in addition to a wide 
range of carbon and 300 and 400 series 
stainless steels regularly carried in stock 
for immediate delivery. Remember... no 
matter what type alloy you specify each is 
backed with a notarized metal analysis in- 
suring exactly predictable physical, chem- 
ical and electrical properties. 





MASTERMET ALLOYS are available 
in either ingot, shot, hexagon bar, billet or 
12”-long, 6” diameter cast round bar form. 
Alloys are shipped in drums with specifica- 
tions clearly imprinted for fast selection and 
storage. 


CORPORATION 


287° Lincoln Street ® Muskegon, Michigan 


getting ies and longer: 








Cannon-Muskegon 






*NI RESIST 
SAE 1020 
SAE 4130 
SAE 52100 
SAE 6150 
SAE 8630 
AMS 5382B 
AMS 5385B 
AMS 5388 
PWA 651 


ARMCO 
17-4-PH 


4750 
AISI 
300 SERIES 


AISI 
400 SERIES 


*MONEL 
*INCONEL 
ACI-H7 
18-4-] 
I1B2 
D2 
INVAR 
CO-CR.w 
ALLOYS 
CU-N/ 
ALLOYS 
NI-CR 
ALLOYS 


NI-FE 
ALLOYS 
NI-CR-FE 
ALLOYS 

CR-FE 
ALLOYS 


ef javernation® 
‘Nickel ” 



















WRITE for your copy of New 
MasterMet Bulletin and tech- 
nical data on the complete 
MasterMet alloy service. 





METALLURGICAL SPECIALISTS 


For more information, turn to Reader Service Card, Circle No. 382 
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Reports 


Rupture and Creep of Alu inum 
lime Temperature Paramet 
An Application to Rupti 
Creep of Aluminum Alloys. Geo, 
|. Heimerl, June 1954. NACA TX 
3195, 3D pp, dia igrams, tabl. lvai 
able from the National 
Committee for Aeronauti 151: 
"H” St., N.W., Wash. 25, D.C. The 
application of time-temperatur pai 
ameters to stress-strain, rup-ure, and 
creep data for metals and alloys js 
reviewed. Some comparisons 
made of theoretical and experimental 
parameters. A parameter based upon 
rate-process theory was successfull) 
applied to rupture and creep dat; 
for aluminum and various aluminum 
alloys. The value of the constant i: 
the parameter, which provided th 
best correlation of the data, was 
termined for each material and a 
plication. Master curves of stress 
against the parameter which sun 
marize extensive data on the alu 
minum alloys are presented for rup- 
ture, minimum creep rate, and time 
to 1 or 2% strain. Predictions of 
long-time life from short-time dat: 
are shown to be possible. 


An Investigation of the Creep Lit 
time of 75S-T6 Aluminum-All 
Columns. Eldon E. Mathause) 
William A. Brooks, Jr., July 
NACA TN 3204, 28 pp, diag 
photographs, table. Available fr 
the National Advisory Committee | 
Aeronautics, 1512 “H” St., NW 
Wash. 25, D.C. The results of short 
time elevated-temperature creep tes 
of 75S-T6 aluminum-alloy columns 
are presented and examined with th 
objective of obtaining procedures fo! 
predicting column lifetime. Sem 
empirical lifetime curves are obt ained 
with the aid of a previously ” 
lished column creep theory and a 
used for deriving column curves. A 
study is made of the effects of vari 
tions of stress and out-of-straightness 
on column lifetime. Small variations 
in out-of-straightness have _ been 
found to be of little practical sig: 
nificance, whereas small stress varie 
tions change the column lifetime 
considerably. Plots that do not & 
plicitly include out-of-straightness arc 
presented and may be satisfactory for 
predicting column lifetime for esign 


purposes. 


Butadiene Polymers = Cryst: liza 
tion in Butadiene-Styrene Co poly: 
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»: king finish 


f chemically. resistant 
d time 4 fe 

D Life co) DY ‘fh PH 

iy For all types of metal products from heavy hardware to fine jewelry 


NW 


short 


f 

‘p tests 
olumns Here is a new baking type synthetic finish for metal parts that combines unusual clarity with a 
ith P ‘high degree of chemical resistance. 
ines for | | ie 

Semi- Product of Maas & Waldstein Co. research, DURACHEM is almost water-white in color—and fetains its 
ayant ‘clarity even after prolonged exposure to heat and sunlight. It. also protects metal parts against 
yd the effects of salt spray and perspiration. 
ves. A Typical applications include builders’ hardware, vanity and cosmetic cases, lipstick shells and pen caps. 
varia . 
ghtness Where decorative color effects are desired on metal, DURACHEM can Re supplied in a range of 
‘rations colors with the same chemical stability as the clear finish. : 
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OUR 78th YEAR Samples and technical literature are available on request. Or an M & W 
IN PROTECTION technical consultant will discuss your requirements privately with you. 
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For more information, turn to Reader Service Card, Circle No. 377 
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® TISCO 


Founded 
1742 


MANGANESE STEEL 


for Maximum Resistance 
to Heavy Impact and Abrasion 


TYPICAL PARTS 




















Dipper 


Teeth Jaw Crusher Parts 





3-piece Mantle for Crusher 


Chain for Conveyors, elevators, dredges, etc. 


Specify TISCO Manganese Steel wherever parts are subject 
to impact and abrasion—both new equipment and re- 
placement. TISCO provides from 2 to 5 times longer ser- 
vice than other alloys in this punishing work. TISCO 
assures the right analysis for the job—sound castings — 
correct heat-treatment—accurately ground dimensions— 
careful inspection to assure flawless castings. Write us for 
literature or have our engineer visit you for a discussion of 


your pipeien. 


Rebuild and repair 


‘worn parts with TIMANG Weld 


_ Rod, Rounds, Squares, Flats, Plates, nope Bars, 
Grouser geen Tooth deena 


% 


_TAYLOR-WHARTON 


IRON AND STEEL 


For more information, turn to Reader Service Card, Circle No. 373 
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Cincinnati, O. 
Easton, Pa. 


co. 


HIGH BRIDGE6, N. J. 


Birmingham, Ala. 
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mers Nati NAl 

1954. PB 113550, 23 PP, 
Available from Library of « 
Publication Board Project, Vi 
D.C. Microfilm $2.25, Py 
$4.00. Structural considerat 
crystallization in butadiene polymer 
and copolymers and conditions unde; 
which such crystallization may be ob 
served are outlined. It is con ide 
that crystallization is not observed 
the polymerization temperat 
above 60 C, and that 2 to 6% o 
bound styrene inhibits crystallization 
completely at polymerization temper 
atures of 50 C. At 5 C, the limit js 
about 15 to 18% bound styrene con 
tent. At —40 C, (the lowest pol 
merization temperature normally uti 
ized) the limit is at 
bound styrene. 


about 450, 


Protective Paints Alkyd Resins fo: 
Vinyl Finishes. Naval Research Lai 
oratory, 1954. PB 111369, 35 p 
tables, charts. Available O fice 

Technical Services, U.S. Departmen 
of Commerce, Wash 25, D.C. $.5 
Salt-spray tests designed to give the 
Navy better topside ship paints reveal 
that vinyl-alkyd combinations 11 
paint formulations show vast 

provement over alkyds 
Several series of alkyd 
prepared, including glycerol, penta 
erythritol, giycerolsorbitol, and mixec 
polyhydric alcohol. Of the glycero 
products, a 30% phthalic anhydrid 
alkyd showed the most resistanse t 
salt spray. Paints prepared from 
these resins used the standard matrix, 
Specification Mil-P-15936, as a base 
Preparation of the resins, paints and 
test panels is described in det tail. 


use d 
resins wet! 


Test results for each series are dis- Th 
cussed and portrayed graphic ally. cc 
This report covers the salt-spray por- D 
tion of a broad program of outdoor 14 
exposure tests. nn 
Titanium Proceedings of the Sym i 


posium on Machining and Grinding ; 
of Titanium. 7953. PB 111375, 167 as 
pp, graphs, charts, photographs. . 

Available from Office of Techn ical in 


Services, U.S. Department of Com ot 
merce, Wash. 25, D.C. $2.50. Re th 
port combines nine technical papers bg 


delivered at the Symposiung,, held in 
Mar. 1953 at the Watettown Arsenal, 
Watertown, Mass. -Subjects include W 
the machining of titanium, internal 
and external grinding of titanium 
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HUNTER DOUGLAS 


IMPACT FORGING 


HIGH STRENGTH ALUMINUM ALLOYS 


The above photo shows a typical size range of 
closed bottom tubes impact forged by Hunter 
Douglas from high strength aluminum alloys, 
148-T6 and HD 11. In the three types shown, the 
finished machined part is adjacent to its corres- 
ponding rough impact forging. Obvious graphic 
proof that minimum machining is required to 
produce a finished part. 

_ The zero-draft feature of Hunter Douglas elim- 
inates machining the I.D. of the tubes and reduces 
other machining operations to a minimum. Wall 
thickness may vary from .050” up to .500" with 
bases of any required thickness. The flange shown 


is also optional. Now produced in a single oper- 
ation, formerly each of these tubes was fabricated 
from four different parts. 

This new technique perfected by Hunter Douglas 
to mass produce high strength aluminum alloy 
parts with tolerance of an extrusion and strength 
of a forging cuts costs and increases production. 

If your design demands a tubular shape with 
or without a closed end for mass production up 
toa million or more a month, remember the name 
Hunter Douglas. Our research and development 
engineers will be pleased to analyze your blue 
prints or sample parts without cost or obligation. 
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VIM and VIX-SYN PACKINGS 


.. + products of 


For more information, turn to Reader Service Card, Circle No. 410 








yy 
U/L 


\ 


i 


—— 


is how HOUGHTON 


‘d 


™ B £% i 
rAUNIIN' 
: ¥ if . o 5 ae ¥ i : = BT 

h | 

will help you! 


Let's face it—mighty few packings you need are 
the “garden variety’’. Most require special atten- 
tion in design or processing that takes them out of 
the ordinary class. 

So keep in mind that our design engineers are 
always on the job when you need this service. 
You'll get sound—and unbiased—help. For sev- 
eral reasons. 

First, because we can deliver al] types of hy- 
draulic and pneumatic packings in any quantity— 
synthetic rubber—fabricated— homogeneous— wax 
impregnated leather—rubber impregnated leather; 
in cup, flange, U, V, O-ring, washer, disc or gaskets; 
packings for oil, air, water or gas applications. 

Secondly, being packing headquarters, we have 
no ‘‘axe to grind’’—we’re free to help you solve 
all problems no matter what type of packing is 
recommended. 

Finally, we have the engineering service to match 
Houghton quality. So if you have a packing problem 
right now, call in the Houghton Man. Or get in 
touch with E. F. Houghton & Co., 303 W. Lehigh 
Avenue, Philadelphia 33, Pa. 
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Ready to give you 


on-the-job service... 
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nepOrs 
and its alloys, temperatut 
machining, titanium alloy 
and chip formation. ‘The pa 
graphically illustrated and 
sions are transcribed. ( 
Low-Temperature Mechanical Pro; \ 


ties, Including Fatigue, of Tit niu 
Bas« Alloys RC-130 B and Tij-150 
Wright Air Development 
1952. PB 112768, 41 pj 
graphs, diagrams, graphs, 
Available from Library of Cong) | 
Publication Board Project, Vv 
Se. Microfilm $2.50, Pi 

$6.25. The effects of low tempera 

ture on the mechanical properties 

two commercially available hig! 
strength titanium-base alloys ar 

pared. Tests included tensile streng 

fatigue, hardness, impact, and ther 

al expansion, at temperatures rangi 

from 25 to —253 C. On 

showed an unusually high room ten 
perature fatigue strength of 110,0 

psi, compared to 84,000 psi for th 

other. Both showed relatively low 
impact strength. Thermal expansio 
coefhcient decreased for both alloys 

as the temperature was lowered 


Fatigue Predictions Review ot P 
vious Work on Short-Time | 
Predicting Fatigue Properties 
Materials. Wright Air Developm: 
Center, 1953. PB 111374, 6 
Available from Office of Tect 
Services, U.S. De partm« nt ( 
merce, WM ‘ash, 25, D.C. $1.2 Met! 
ods of rapidly determining fatig 
properties of materials without com 
pleting the usual S-N fatigue dia 
gram are reviewed. Short-time ! 
tigue testing methods are classified 
and their advantages and applica 
bilities discussed. Classifications art 
derived from the relationship of !3 
tigue properties to static propertics, 
to stress-strain characteristics under 
reversed stress, and to other physic#! 
properties. Other methods dis: ussed 
involve assumptions regarding thé 
shape of the S-N curve. Tests utiliz 
ing special loading conditions 4 
also discussed. 


Declassified AEC Reports [/i¢ fol 
lowing reports have been sclected 
from a bibliography of declassilice 
and unclassified reports on © earch 
and development work sponso d by 
the Atomic Energy Commissio?. 
Copies of the reports can be obtained 
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Reports 


to the addresses of the ts 

stallations given at the head 

group of reports. 
1) 1 University 

ity, Ala. 
Coatings for the Protection of Low 
Carbon Steel at Elevated Tempera- 
tures. |. H. Handwerk and T. N. 
McVay, 1952, 33: pp. Coatings for 
the protection of sheet iron from 
xidation al elevated temperatures 
were compounded. These coatings 
were made by adding a refractory 
material to the mill batch of a 
sround-coat enamel. Chromium oxide 
and aluminum hydroxide were used. 
It was found that coatings contain- 
ng chromium oxide did not with- 
stand high temperatures as well as 
oatings containing aluminum _hy- 
lroxide. Coatings containing alumi- 
num hydroxide were tested and found 
to be satisfactory for protecting sheet 
ron at temperatures up to 1400 F 
for a period of 100 hr. These coat- 
ings were also found to withstand 
1 flame impingement test in which 
1 temperature of 1620 to 1650 F 
was maintained for two hours. 


lowa State College 
P.O. Box 14A, Station A 
lowa 
ttn: Dr. F. H. Spedding 
Thermal Conductivity of Metals at 
High Temperatures. Paul H. Sidles 
nd G. C. Danielson, Dec. 1951. A 
method of measuring thermal 
liffusivity and hence thermal conduc- 
tivity of metals is suggested. Like 
previously reported dynamic methods, 
this method uses a heat source, whose 
temperature varies sinusoidally, lo- 
cated at one end of an effectively 
infinite rod. Unlike these methods 
only one period of the heat wave is 
required to eliminate the unknown 
coefficient determining the heat lost 
by radiation since both velocity and 
amplitude decrement of the heat 
Wave are measured. The new method 
is faster in taking data and simpler 
in computation. The thermoelectric 
potcntials from two thermojunctions 
are amplified and plotted on a Brown 
Elcctronic” recorder in order to ob- 
‘ain a permanent record of all nec- 
essary data for computing the thermal 
diffusivity. Results for copper over 
the ‘emperature range 0 to 560 C 
anc for thorium over the tempera- 
‘ure range 0 to 430 C are given. 
(Continued on page 190) 


SEP: EMBER, 1954 



















RUBBER SERVICE 
will help you! | 


Submitting your specifications for all 
cision molded rubber parts will bring yo 
help from the Houghton Man... 


1. PROMPT DESIGN ASSISTANCE will Start off 
the job—and our engineering staff has the 
long experience that results in practical recom- 
mendations. 


2. PRODUCTION YOU'LL DEPEND ON brings 
further satisfaction—clean surfaces, accurate 
dimensions, uniform parts at costs that leave 
ample room for your profits. 


3. ON-TIME DELIVERY that eliminates another 
worry for you; we’ ve got the full manufacturing 
facilities, wide range of rubber compounds 
and the teamwork to speed your order through 
without delay. 













You'll never know until you try it how complete and 
trouble-free this Houghton service can be. Tell your 
needs to the Houghton Man or submit your problem 
directly to E. F. Houghton & Co., 303 W. Lehigh 
Ave., Philadelphia 33, Pa. 


VIX-SYN Molded Rubber Parts + 
. « » products of 


Ready to give you 
on-the-job service oe. 


For more information, turn to Reader Service Card, Circle No. 411 
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DOES THERMO ELECTRIC 
MAKE IC AND CA 
THERMOCOUPLES FOR 
HEAT-TREATING FURNACES? | 


. 


















YOU BET. T-E MAKES 
CC COUPLES, TOO. 











































Wire-type ther- 
mocouple—in all 
thermo elements 
—protection tube 
is mirror-pol- 
ished to resist 
corrosion. 
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These are three of T-E’s many, standard 


thermocouples. They are manufactured in 
T-E’s own plant, where every step in pro- 
duction, from calibrating to final testing, is 
subject to rigid quality control. This same 
plant, with its excellent design and produc- 
tion facilities, is at your service to develop 
any special thermocouples you may need 


for unusual applications. 


Furthermore, T-E makes thermocouple ac- 
cessories, including protection tubes. You 
can choose tubes from a large selection of 
built-up or bar stock types in a wide range 
of materials. If you need special tubes, T-E 
can design them, and produce them. 


Interested? Want the name of the T-E rep- 
resentative nearest you? Let us know, on 
your letterhead. Want more data? Ask for 


Catalog 22-G. 





Tubular type, Iron Constantan 
thermocouple—cut-away shows 
welded hot junction. 


For more information, turn to Reader Service Card, Circle No. 362 


Wire type, Chro- 
mel Alumel ther- 
mocouple — pro- 
tection tube has 
open cold end to 
maintain oxidiz- 
ing atmosphere. 


Pyrometers * Thermocouples * Protection Tubes * Quick-Coupling Connectors 
Thermocouple and Extension Wires * Resistance Bulbs * Connector Panels 


Thermo Electric @., Kc 


SADDLE RIVER TOWNSHIP, ROCHELLE PARK POST OFFICE, NEW JERSEY 
IN CANADA—THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO 
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Reports 


Electrical Properties of Thin Metal 
lic Films. D. B. Barker and ( 
Caldwell, Mar. 20, 1952. 
The Hall coefficient and conductiyit 
of silver films were measured by , 
d.c. method and comparison With 
the theoretical calculations of Fy 
and Sondheimer were made. Films 
from 150 A to 1500 A in thickness 
were deposited by evaporation at 
pressures below 10-2 microns The 
electrical properties were studied a 
liquid nitrogen, dry ice and acetone. 
and room temperatures. Film-thick. 
ness Measurements were made by the 
interferometer method. Electron dif 
fraction and electron micrograph pic. 
tures were taken to study aggregation 
and to check on the purity of th 
films. The electron mic rographs show 
aggregation in films less than 300 
A thick. The electrical measurements 
also indicate this change in the thin 
nest films. A variation of Hall co- 
efficient and conductivity agreement 
between theory and experiment was 
indicated. 


Arcos Corporation 

1500 S. 50th St. 

Philadelphia 43, Pa. 

The Incidence of Cracking in the 
Welding of Type 347 Steels. Lo 
K. Poole, May 22, 1952. The majo 
fabricators of stainless steels wer 
visited to determine the nature and 
extent of cracking difficulties encoun 
tered in the welding of Type 347 
steel. Out of the twenty-three fab 
ricators all reported having seen 
crater cracks, 78% hot short cracks 
or microfissuring, 39% base metal 
cracks, 22% cracks after stress relief, 
and 13% have observed ‘“‘stat 
cracks. Fully austenitic welds ar 
most susceptible to cracks. Electrodes 
having a lime type coating and whose 
compositions are balanced to give al 
least 5% ferrite in non-dilution weld 
pads are least susceptible to micro- 
fissures and ‘‘Star” and crater cracks. 
Differences of opinion exist as to the 
causes of base metal cracks and the 
various types of cracks observed after 
stress-relief. 





“a 
We Have Moved 


Our new address is: 
430 Park Avenue 
New York 22, N. Y. 











MATERIALS & METHODS 

















gborn Blastmaster® Barrels for top efficiency 
botch cleaning. Newest addition to Pangborn 
features abrasive-tight door and automatic 


Pangborn Continuvous-Flo ROTOBLAST Barrels for 
cleaning steady flow of miscellaneous work quick- 
ly. Operated by one man on production line 


ee oe 
Pangborn ROTOBLAST® Tables for semi-continuous 
blast cleaning. Types and sizes for castings 
of all sizes, surfaces, intricate shapes, and 


pockets. 


ww-out torque orm. , basis. 


anghorn’s 50 years of progress 


offer you a complete line of equipment 
for every blast cleaning and dust control need 


Fifty years of know-how...a half-century of research 
and development... and today Pangborn Blast Clean- 
ing and Dust Control Equipment promises and de- 
livers better, faster, cheaper performance on any 
foundry job. Shown here are just a few machines from 
Pangborn’s complete line of equipment. 


work ...or whatever dust problem you have, it will 
pay you to find out how Pangborn can help you. 


Send for the Pangborn bulletins that fit your needs. 
Write: PANGBORN CORPORATION, 1700 Pangborn 
Blvd., Hagerstown, Md. 


Pangborn engineers and equipment can save you 
time, labor, and money. Our engineers will be happy 
to work closely with you, in recommending the exact 
Pangborn unit you need, and in developing new 
equipment when necessary. No matter what you clean 
—large or small castings, ferrous or non-ferrous 
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ingborn ROTOBLAST Table-Rooms denn castings 
om @ few pounds to 24 tons. Extremely efficient 


* lobbing foundries. Perfect for all-purpose 
se Cleaning, 


Pangborn Airless ROTOBLAST Rooms for general 
blast cleaning of extra-large and miscellaneous 
castings. Operated from outside. 


. 


Pangborn Dust Control Equipment to reduce house- 
keeping costs, minimize dust damage to machin- 
ery, improve employee morale and community 
relations. For any size requirement. 


For more information, turn to Reader Service Card, Circle No. 453 
































AND SOFT 
SOLDERS 


new single metallic coating on refractory ceramic 
ides a surface to which solders with melting points 
F. to 1600° F. may be applied. No expensive, 
ate nickel and/or copper plating is needed to form a 
rmly adhering bond with both hard and soft solders. 





is the time to reexamine your requirements and 
fications. Look to Frenchtown’s new METALLIZED 
RAMICS to save you production time and money. Phone 
write for help on any problem involving the bonding of 
eramics to metal parts or ceramics to ceramics. 


*Patent Applied For 
Tecmeh tise 
PORCELAIN COMPANY 
84 MUIRHEAD AVE. ... TRENTON 9, N.J. 


For more information, turn to Reader Service Card, Circle No. 372 








ENGINEERS 
COMPANIES 
SOCIETIES 


news 
of 


News of Engineers 


H. E. Kaye, assistant chief enp 
neer, Rollway Bearing Co., Inc. hy 
been named chairman for the ney 
year of the Roller Bearing Enginee. 
ing Committee, Anti-Friction Bea; 
ing Manufacturers Association 


Robert O. Isenbarger has be 
named chief engineer in charge 9 
all company field engineering, (tj 
cago Rawhide Manufacturing Co 
Alfred S. Berens was appointed 
director of engineering for the co, 
pany. 


Thurston Klayton, directo: 
engineering research and 
ment, Luria Engineering Co., has 
been given the additional title 
duties as chief engineer. 


develop 


James L. Murray, formerly chie 
of the Engineering Division for the 
Air Force in Europe, has joined The 
Garrett Corp. as engineering repre. 
sentative. 

George D.:° Creelman has bec 


named technical service 
Bjorksten Research Laboratories 


director 
fF 
E. Finley Carter, vice pres 
and technical director, Sylvania Ele 
tric Products, Inc., has accepted th 
position of manager of 
operations, Stanford Research Ins 
tute. 


researu 


Norman B. Pilling, director 
the Bayonne Research Laborator 
The International Nickel Co., In 
will assume new duties as assistatl 
to the vice president-manager of the 
company’s Development and Re 
search Div. 

Dr. W. Andrew Wesley, 55'S 
ant director since 1939, succeeds Mi 
Pilling as head of the laboratory, 
with the title of manager. 


David B. Acker has_ beet 
appointed manager of industrial 
gineering for Convair’s San Diego 
division. | 

John F. Green has been name: 
assistant general manager 0! the 
Ditzler Color Div., Pittsburgh Plate 
Glass Co. Walter W. Ethier, Jt. 
succeeds Mr. Green as factory mane 
ger of the Atlanta Paint Div., 4 
Charles R. Holman, manager © 
the Selectron Dept., replaces Mr 
Ethier as assistant divisional man 
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THE MIRACULOUS NEW MATERIAL WITH BOUNDLESS USES 

















ief aaa WHAT REYNOCELL IS: 


Cr én j 
Inc., has a iT Reynocell panels are extremely light, strong, rigid, prefabri- 
| i a | cated structural units. They have a honeycomb core of resin- 
impregnated kraft paper to which aluminum facings are 
securely bonded. 





the nev 
Engineer 
On Bear os | 

ion lal Te ITS PROPERTIES: 

has beer 1 Ml . > |i (Typical, based on 4” thick panels. Comparably favorable 
harge of properties apply to other thicknesses.) 

ing, Chi Wt AAS Weight— 1.46 Ib/sq. ft. 

‘ing ? ~ Bending Strength— 180 Ib/sq. ft. of uniformly distributed 
load on 8’ span 

In CONSTRUCTION Deflection—%”" with 47 lb ‘sq. ft. of uniformly distributed 


load on 8’ span 

















Ppointed 


the C( 






because of its light weight, insula- 




















tion and fire, moisture, fungi and Crushing Strength—70 psi 

ctor pest resistance ... movable parti- Thermal Insulation (U factor) 
develop tions « folding partitions « interior 
Co. he curtain walls « residential doors « in- 
title ar dustrial and garage doors « solar 

r f 7) | shades « advertising signs « lean-to 

i be bomb shelters « shelving, etc. 
tly chiel AA\ Us ‘ 
1 for the / p * wor 
ined The “as PORTABLE 
ig. repre. EQUIPMENT 

» ; . because of its light 
as beet Sen * weight and structural 
Bias aN r strength... billboards « 


pallets « platforms « stage scenery « 
trailer and truck body parts 
work stands, etc. 








pted For 
resear INSULATED 
h Inst STRUCTURES 
because of its excellent 
ecto thermal insulation, light 
borator weight and strength... 
“a liners for refrigerator trucks and 
a a cars walk-in refrigerators  refrig- 
Ee a erated vending machines « ship- 
of Ot te ping containers * oven jackets « 
nd Re heat baffles+ preheating chambers 
* chicken incubators « bakery 
ys oi proof boxes, etc. REYNOLDS Engineering Service 
ade |} 
Cian For , Reynolds engineers are working with a number of manu- 
FURNITURE facturers on a variety of applications. Their assistance is 
d also available to help you apply the many advantages of 
s been because of its modern Reynocell Panels to your products. _ : 
trial en- beauty, light weight Call your nearby Reynolds office listed under “‘Alumi- 
a and fire and moisture num”’ in classified phone directories. Or write for more 
1 Diego resistance... desks complete information and answers to your design — 
and tables + cabinets « drafting rey New rae and test — ~— pong Bg of = 
ad = 4 © you are accumulating every day. Reynolds Metals 
, by? spice A ttengee store fixtures Gunmen, 2560 So. Thir Street, Louisville 1, Kentucky. 


rh Plate *T.M. registered 


REYNOLDS 4g ALUMINUM 


OO — f _ 
MODERN DESIGN HAS ALUMI NUM™M tN MIN ED 
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ger of the Newark, N 


. Paint 
division. 










John Upton, Jr. has b 
general manager of The 
Machine Co. 

Archie F. Wilson has been 
appointed director of manufacturing 
Hydraulic Press Manufacturing Call 


Dr. R. P. Dinsmore, vice preg. 


dent in charge of research and 


Named 


Hallden 


Your Best 
Source Is 


Thickness Nominal » 
inches Size 
Ve 12x12 
342 18x 18 
Ye 24x24 
Ye 36x 36* 
Va 48 x 48* 
Vg 






































de- 


1 x ore 
icders , velopment, Goodyear Tire & Rubber T 
* Can be furnished C teen lv | 
in Ya sheets ., Was recently honored at a test). 





monial dinner celebrating his 4 , 
years of service with the company 
Dr. Dinsmore received a diamond 
studded pin, emblematic of his long 
term of service. 





















HERE’S WHY: You can DIAMETER INCHES 


order in quantity and in by e | Robert W. Clarke has beer | 
« eile variety of sizes 1% named manager of the new Pennysy!. ’ 
ae e 


vania Salt Manufacturing Co.'s plant 


"se 1 Va 4 
at Delaware, Ohio. Vance N., ‘Yj. 


and be certain of complete] y% 1% 


uniformity throughout. _ 4 | son has been named as manager 

, 3 ‘ the company’s plant at Chiag 
Our strict density control ca Heights, III. 
assures you thoroughly _ L. J. Rohl has been appointed to 
non-porous Teflon— Other diameters the newly created position of chief 


on specification | metallurgical engineer of United 
States Steel Corp. In this new pos 
tion, Mr. Rohl will coordinate the 
metallurgical activities of all divi. 
sions of U. S. Steel. R. W. Simon 
was named to succeed Mr. Rohl as 
chief metallurgical engineer, ope 


free from any flaws which 
might possibly affect 
your end use or product. 
Dimensions are accurate 





to your most critical 











































; TYPICAL SIZES tions-steel. 
tolerances—no rejects, INCHES 
waste of material or loss 0.0. 1.0. Dorothy M. J. Tracey wi 

' Ym Vs | elected president of Tomkins-John- 
of time. You get product Vy Ye | son Co. 

° 3 ° 1 : 
purity— Teflon at its : + Paul A. Pierce has been appointed 7 
best in every one of its 1% 1 manager of operations for the Con . 

“pin 22 IA tinental Foundry & Machine Co 
remarkable characteristics. 3 1% | 
Del; . t John W. Dixon, executive vic 

ellvery 1s prompt—you Characteristics of Teflon president of Clevite Corp., is being 
get the quantity you named to coordinate the activities 0! 

, | CHEMICAL the company’s new Research Center 

— when you want it. Semplotaty inert. with thioe of the other units in the 
Since the availability of | Ps ae ide dictelitis excell: corporation. In the newly created 
Teflon, ‘John Crane’”’ [ Extremely low power factor. post of vice 7 gone , chatee “ 

: THERMAL coordination of research and nev 
aa nsiceeg have worked Temperature range product development, Mr. Dixon 
with Industry to successfully —300° to +500° F. will devote his full time to the 
solve innumerable problems and Paap niet Fe scadsese tivities of the Center. 
develop new applications. You can sennennns. George Saum has been name 
b LOW COEFFICIENT OF FRICTION manager, Taylor Forge  Aircralt 

enefit from their experience Absolutely non-stick. Products Div., Taylor Forge & Pipé 
and know-how. * DuPont Trademark Works. 
POS Es eee Frazier O. Stratton has bee 
Request full information and ask for our bulletin, ‘The Best in named chief engineer, Sterling En 
Teflon.” Crane Packing Co, 1827 Belle Plaine Ave., Chicago gineering Co., a subsidiary of Ame 
13, Ill.“* In Canada: Crane Packing Co., Ltd., ican Machine & Foundry Co 
7, Parkdale Avenue, N., Hamilton, Ont. _ a Marcel F. Bachner, forme A 
resident and treasurer, has bet# 
CRANE PACKING COMPANY , q 4 F ee 
elected president and treasut 
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Paint 


Named 
lallden 


is been 
LCtUriNg 
ring Coq 


© presi. 
and de. 
; Rubber 
C a test}. 
his 4() 
OMpany 


1. STANDARD PRACTICE SP-42 
__, Eight page folder listing detailed 
specification for 150# corrosion 
resistant cast flanged valves, flanges 


Mod oo iatmullalUicem (roalalicce Me lel comer 


Yours for the asking... 


CAST STAINLESS STEEL 


CASTINGS © FITTINGS * VALVES 





8. THREADING STAINLESS STEEL 

. . Four page folder describing 
specific high production machining 
operations on stainless steel valve 






14. QUIKUPL STAINLESS STEEL 
FITTING ... 
scribing design, 


Technical manual de- 
applications and 


limitations of revolutionary new type 


a and flanged fittings. parts. Speeds, cutting angles, coolants stainless fittings. 
my wing ESIGN FACTORS OF STAIN and tooling are discussed. 

2.D ‘4 15. QUIKUPL— IMPARTIAL A- 
us been LESS STEEL VALVES... Four page 9. HIGH TEMPERATURE CHARAC- NALYSIS SR any 
Pennsy technical folder explaining basic de- TERISTICS .. . Technical data chart _ Shel - cw yt 
.S plant sign factors which a good stainless giving high temperature characteris- eee Sve sing er nes. 
N. Vil: steel gate or globe valve should tics of heat resistant alloys. Prepared by = independent eng! 
lager of ; neering consultant. 

9 incorporate. 10. PROPERTIES OF CAST STAIN- 

3. FLOW DIAGRAMS ... Four page LESS ALLOYS... Technical data 16, SHELL MOLDED STAINLESS 
inted to folder describing basic stainless steel chart giving designations, composition, CASTINGS .. . Eight page technical 
of chief valve designs in terms of fluid flow. mechanical and physical properties of discussion explaining the develop- 

United Uses and limitations of each major ©! stainless alloys. ment of a method for casting stain- 
-W Posi: type are discussed. 11. MOLYBDENUM BEARING less steel in shell molds. 
rate the STAINLESS CASTINGS ... Four 
Ml div 4, MATERIALS SELECTION CHART pigs teldar daontindl tia properties 17. FIGURE NUMBER CROSS 
a a Ce oO oe ig x and applications of molybdenum REFERENCE CHART .. . Four page 

he pal . ee ag pan, bearing cast stainless alloys. folder showing equivalent figure 
» Opera economic 

b f the f lead tainl 
problem. More than 350 specific 12.USES FOR CASTMONEL... (0) 0 cucmg Sunes 

2y |W corrosives are included. Eight page booklet describing prop- . 


5. ALLOY REFERENCE CHART... 
Four page pamphlet 
designations, applications, properties 
> Co } ond analysis of corrosion and heat 
resisting alloys. 


listing alloy 





erties and applications of cast monel. 


13. WHAT TYPE HIGH ALLOY 
CASTINGS . 
describing selection of alloy types in 
keeping with government regulations. 


. Four page folder 




















18. GETTING THE MOST OUT OF 
YOUR VALVES... Four page tech- 
nical discussion explaining selection, 
installation, inspection and mainten- 
ance of stainless steel valves. 




































ive vice 
s being Hl] 6.HOW TO GET THE RIGHT! | | 
eos VALVE . . . Eight page folder giving | 
| a “s information needed to enable manv- 
‘created facturer, supply company or sales | 
ge of [resentative fo fit the proper valve COOPER ALLOY | 
id new for the application. Tells user or buyer | | 9 8 14 | THE COOPER ALLOY FOUNDRY CO. e HILLSIDE, N.J. | 
Dixon how to get what he needs when | Los Angeles, San Francisco, Oakland, Houston. Chicago, Detroit, Philadelphia, Hartford | 
the ac- ordering a valve. | Leading producers of STAINLESS STEEL valves, fittings and castings | 

| 
vamei | 7: CASTSTAINLESS STEELINTHE, | 3 | 9 | 15 Check for FREE LITERATURE ! 
Aecraft PAPER INDUSTRY ... . Eight page l 
& Pipe folder describing how stainless steel age UREN: USireeney ) rs | 
castings, valves and fittings are used 4 10 16 
” to beat corrosion in the paper industry POO Sc ie ego —_—__—_———— | 
5 
ng En- | Company — a =: pi? er a _ | 
Amer: CLIP THIS COUPON | 5 11 17 
, é | Address tli ws et 
rly vice | l 
s been | © 12 18 City Zone State —| 
rer of | Re S| ER wee esses OY ae ee ee ee er ee _s 
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Whenever Maximum Density 
In 


Limited 
Space Is 





Is Your Logical Choice 


When you need a metal that is extremely Aeary, yet stronger than cast 
iron, easily fabricated and machined into practically any desired shape, 
easily joined to other metal parts, then you need Fansteel 77 Metal. 
Fansteel 77 Metal is fulfilling dozens of important uses, from inertia 
members in delicate instruments to counterweights for aircraft ailerons, 


rotors, governors, flywheels, vibration dampers. 


Because: 
WEIGHT — Twice as heavy as steel, 50% heavier than lead. 


STRENGTH — Much greater than cast iron, superior to most non-ferrous 
metals and alloys, comparable to worked low- 
carbon steels. 


WORKABILITY— Machines almost as easily as cast iron, can be brazed 
or silver soldered. Is often sintered to within 0.005” 
of final dimensions. 


NON-MAGNETIC — Resistant to almost all forms of atmospheric corro- 
sion. Good thermal and electrical conductivity. 


AVAILABLE — Finished or semi-finished parts made to your specifica- 
tions by powder metallurgy in the Fansteel plant— 
no rejects, no scrap losses. Also available in bars, 
rods, rings, disks, special shapes. 


Ask for your copy of the bulletin 
Fansteel 77 Metal. 


4] 
FANSTEEL 


Fansteel Metallurgical Corporation 











NORTH CHICAGO, ILLINOIS, U.S.A. 


For more information, turn to Reader Service Card, Circle No. 320 
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Chicago Molded Prod 
Edward F. Bachner, S; 
named to the newly crea Dost of 
chairman of the board. Johp 
Bachner has been name 7 
tive vice president and ge 
ager. 


AS exe, u 


ral map 


Peter J. Jensen has been named 
manager of manufacturing at (,, 
boloy Dept., General Electric Cp 


E. T. Walton, formerly chic 
metallurgist at Crucible Steel () 
Midland, Pa., Works, has beg 
appointed to the company s centrd 
metallurgical offices in Pittsburgh j; 
the capacity of chief engineer, Af 
the same time it was announced tha 
Charles W. Schott was appointe 
plant metallurgist at Midland. 


Peter E. Kyle has resigned hi 
position as professor of Metallurg; 
cal Engineering at Cornell Univer 
sity to join the research and devel 
opment firm of Lessells and Assoc 
ates, Inc., as vice president. 


C. Howard George has be 
named executive vice president, an 
L. S. Holstein has been named vic 
president, the New Jersey Zinc ( 


Dr. Clyde A. Crowley has bee 
appointed to the position of directof 
of development engineering and t¢ 
search, the Given Manufacturing Co 


Howard H. Casey has bec 
named director of engineering, Ih 
Midvale Co. 


P. L. Coddington has be 
appointed manager of the Allo 
Tube Div., Carpenter Steel Co. Me 
Coddington has been assistant to th 
president at the firm’s Alloy Tux 
Div. since August 1953. 


I. W. Marrinan was elected vig 
president in charge of operations 
Superior Steel Corp. 


Frank S. King has been name 
technical manager for tires, Dunlop 
Tire and Rubber Corp. Mr sn 
will supervise product developmen 
technical service and quality contr 
of tire and tube manufacture. 


Arthur C. Bryan has b* 
appointed vice president and gentt 
manager of consumer products, im 
William H. Feathers, vice p™ 
dent and general manager o! indus 
trial products, National Carbon (0. 
a Division of Union Carbide i 
Carbon Corp. At the sam time | 
was announced that Walter * 
Steiner has been appointed 
president in charge of deve opmet 

(Continued on page 198 
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1o make ELECTRODE HOLDERS 


That wonderfully versatile, new 
combination of materials—General 
Electric polyester resins reinforced 
with glass fiber—is now lending its 
great potential to the electrical equip- 
ment industry! 


Erico Products, Inc.,Cleveland, Ohio, 
uses G-E polyester-glass plastics to 
mold their five-part CaDDy Arc Weld- 
ing Electrode Holder. The following 
report is from Erico: 


“Handle grip better and cooler than 
fiber tubing formerly used: not sub- 
ject to moisture absorption, lamina- 
tion breakdown or warping... 
insulating jaws able to withstand ex- 
treme operating heat and high impact 
... excellent electrical properties. In- 
creased design flexibility lowered our 


costs—assured customers of increased 
operational life and service.”’ 


How can you profit from 

G-E polyesters? 
Check the products you make to see 
where G-E polyester resins can bene- 
fit you. G-E service and technical 
know-how are ready to aid you in 
design and production problems. Ask 
your custom molder about G-E 
polyester-glass plastics; he knows 
G.E. as a dependable supplier of the 
resins that make this new material 
possible. 


For further information, write us on 


company letterhead for G-E polyester 
resin technical bulletin CDC-238. 
General Electric Company, Section 
419-4A, Chemical Materials Dept., 
Pittsfield, Massachusetts. 


Progress /s Our Most /mportant Product 


GENERAL &@ ELECTRIC 


For more information, turn to Reader Service Card, Circle No. 486 





Make Your Products Tough -— 
Durable — Safe 


The ability of malleable iron to 


withstand severe impact and shock and 


its high resistance to atmospheric 
corrosion make malleable castings 
extremely valuable for products that 
must be rugged and durable. 


Machining time and cost are often 
saved because malleable can be cast 
close to final form and even formed 
to final dimensions by fast and 
inexpensive press or coining 
operations. No ferrous material 
can be machined with greater ease. 


Take advantage of malleable’s 
toughness, ductility and resistance 
to shock and corrosion when 
designing new products or when 
looking for ways to cut costs or 
improve present production. Call a 
malleable foundry and have their 
engineers go over your products with 


you. They will show you how to utilize 


malleable’s properties to design 
better products at lower cost. 


Famous 


Rikaib 
Pipe Wrenches 
Use Malleable 


The Ridge Tool Company 
makes the handle and housing 
of their pipe wrenches of tough, 
rugged malleable to assure 
dependable and safe perform- 
ance. Every RIBAID Pipe 
Wrench carries an uncon- 
ditional guarantee that the 
housing will not break or dis- 
tort or it will be replaced free. 


Send for “Malleable Iron Facts’’ Bulletin No. 46. 
Data on design, application and physical properties of 
malleable iron to help you design with malleable. 
Just write to The Malleable Founders’ Society. 


; —_ 2 } 
; sh 4 


SOCIETY. 


1800 Union Commerce Building 


D 


ie 


a 


Cleveland 14, Ohio 


For more information, turn to Reader Service Card, Circle No. 368 
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W. E. Montgomery has | 
appointed chief engineer ind I 
Gabrenas has been named as. 
chief engineer, Carbide | 
Sterling, Inc. | 


C \ 
hg 
(an 


it 


William Irrgang wa 
elected president and general mang 
ger of The Lincoln Electric ¢ 
James F. Lincoln, elected chairm, 
of the board, will remain actiy, J 


the direction of company police 


recent 


George F. Fischer has beg 


named director of the Metallurg 
Department, Sam Tour & Co, Ip 


William T. Cherry has be 
appointed to the position of mang 
ger of application engineering, Th 
Formsprag Co. 

K. J. Bossart has been appointe 
assistant chief engineer, Convair 
San Diego Div. Mr. Bossart will | 
in charge of engineering for one ¢ 
Convair’s guided missile project 


Dr. Augustus B. Kinzel 
been appointed director of researd 
Union Carbide and Carbon Cor 
In: his new capacity, Dr. Kinzel wi 
be responsible for the administratiot 
and coordination of the research a 
tivities of all company divisions 

M. E. Cummings has been name 
to head Crucible Steel Co. of Amer 
ica’s new Tool Steel Research Div 
within the Sales Dept. Mr. ¢ 
mings resigned his duties as assista 
vice president of operations to tak 
over the directorship of this activi 


C. I. Bradford, vice presicc 
and director of operations of Rem 
Cru Titanium, Inc., has been electe 
president of the company and 
member of the board of directors 
Mr. Bradford succeeds Walter U 
Reisinger who is now retiring 


Dr. Carl B. Post, chief met! 
lurgist, has been appointed head ¢ 
the Metallurgical and _ Reseat 
Depts., The Carpenter Steel Co. 14 
retirement of George V. Luerssét 
vice president in charge of meta 
lurgy, after 47 years of service Wi 
the company was also announce 


F. A. Gruetjen has been ! 
pointed to the staff of the presidet! 
A. O. Smith Corp. Mr. Gruetjé 
with the title of director of 4 
nautical development, will advis 
the company in all technical matte 
connected with the production 9 
aeronautical components. 


Eugene A. Luxenberger h 
been elected vice president o! Unite 
States Rubber Co. and appoint 
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L. FROST & SON says 


Super 44-1ED 
2) 

FASTER MACHINING 

LEADED STEEL BARS 


EER 
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s of R 
= This screen door handle, a part of Frost’s steel In addition to lowering part costs, Super LA-LED 
“J o hardware line, was formerly made of brass only because possesses good carburizing qualities, sound cross section 
_ direc pe no steel was found with machinability to produce the and good ductility. Super LA-LED is available today, 
V alter U part successfully. j cold finished, in rounds ¥%" through 3”, and in hexagons 
saeti Now, with the exceptional machinability of Super is” through 1/2". Order a trial lot and see how it can 
ief metal LA-LED, this part is machined at the same speed as help you trim your costs. 

d head 0 brass ... but at a savings of 3¢ per part. This is 

Researc another example of the real production savings obtain- 
21 Co. Th able by using Super LA-LED instead of brass. It is 

Luersset worth a review of parts in your shop. Send for New Folder 
gt on Super LA-LED 
vice Wit 
nounced A a ae —OXxwE 

been 4 
presides 

Gruetye 


. LA SALLE STEEL COMPANY 
+ of act 1418 150th Street 












AT advis Hammond, Indiana 
-a]_mattef CA Please send me your new Bulletin on Super LA-LED 
al . 
luction STEEL co. Name__ 
Title 












79 Manufacturers of the Most Complete Line 





hi 





















roe Co 
rger of Cold-Finished Carbon and Alloy — 
of Unite Address 
nointe Steel Bars in America 
appom City Zone___State 
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Eliminate Costly Machining 
with MICROCAST 


This industrial component was formerly produced 
from solid stock by conventional machining meth- 
ods. When produced by the MICROCAST process of 
precision investment casting, substantial savings re- 
sulted . . . close to 50% of each production dollar. 

The MICROCAST technique enables you to econo- 
mize on small parts and components by eliminating 
or substantially reducing costly machining opera- 
tions. Another important advantage is its ability to 
cast high-temperature alloy parts and components 
at a lower cost than any other production method. 


Write for free booklet. Full color sound film on 
the Microcast process available without charge. 


microcast 


MICROCAST DIVISION, Austenal Laboratories, Inc. 
224 East 39th Street, New York 16, N. Y. 
7001 South Chicago Avenue, Chicago 37, Ill. 


For more information, turn to Reader Service Card, Circle No. 308 
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general manager of its footwear an 
general products div. Gregg 
Ward succeeds Mr. Luxenberger 4 
assistant general manager of the 
division. 


T. E. Waterfall has been elect; 
president of the Chrysler Moto 
Parts Div., Chrysler Corp. In jj 
new position, he succeeds Chark 
L. Jacobson who was elected 
president of Chrysler Corp. 


C. S. McChesney has be 
appointed chief engineer of Dunlo 
Tire and Rubber Corp.'s plant j 
Buffalo. 


H. E. Martin has been elected 
president and a director of Metal 
Thermit Corp. 


Arthur J. Sherburne has bee 
made manager of technical service 
Laminated & Insulating Produc 
Dept., General Electric Co. Othe 
appointments in the  departmen 
announced were: Richard T. Walsh 
as supervisor of molded laminates 
and Ronald W. Staley as super 
viser-—insulating products engineer 
ing. Carl A. Drake has been named 
superintendent of the Coshocto 
plant. 


T. R. Gill has been elected presi 
dent and director of General Supp) 
Co. and The G. S. Equipment Co 
Mr. Gill is also vice president of 
The Singleton Co. 


J. K. Bell has been named 
head the Non-Destructive Testin 
Dept. at Sam Tour & Co., Inc. 


H. N. Nuntzicker has beet 
elected vice president in charge 0 
research, United States Gypsum Co 
C. W. Desgrey, formerly gener 
manager of operations, has bec 
elected vice president in charge 0 
manufacturing. 


Vict 


Lee H. Morrison has been name 
editor of the national magazin 
Plating, succeeding Alexander L 
Korbelak. 


Geoffrey M. Rollason, gent 
manager of Aluminum Co. of Amet! 
ca’s Die Casting Div., has retire 
after 35 years with the compat) 
Mr. Rollason is curently serving 
president of the American Die Cas 
ing Institute. 


Frank L. LaQue has been elect« 
vice president of the Internation’ 
Nickel Co., Inc. and manager © 
its Development and Research Di 
A distinguished authority on 
rosion, Mr. LaQue succeeds in bo 
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charge 0 
ypsum Co 


FORCE-FEEDS 10,000 HUNGRY HORSES 

Making jet engines thrive on strange diets in many climates requires 

he most exacting specifications in a pliable part. That’s why C/R 

‘rvene (synthetic rubber) was the logical choice for this fuel con- 

ol regulator diaphragm. It handles fuels ranging from kerosene up 

hrough the aromatics. It feeds them fast, under high pressure, and 

does the job dependably at —65° and 200°F. plus. Like all Sirvene Cc) » b [ % \j gy -" Ec 
arts, this diaphragm is completely custom developed—through es 4 \ 

isign, compounding of oil-resistant elastomers, molding, and labo- A ‘) JA | N ir i ir 
ratory-like control of production. Also, it is the result of cooperation 


...the complete cooperation that C/R engineers will be glad to SCIENTIFICALLY COMPOUNDED ELASTOMERS 
wovide for your similar problems. 


FOR You: We will be pleased to send you our book See Sweet's Product Design File 
‘Engineering with Sirvene,” on request. Ch 


(HICAGO RAWHIDE MANUFACTURING COMPANY 


1301 Elston Avenue sipveNe DIVISION Chicage 22, Illinois 


Kepresentatives in these Principal Cities: Boston « New Yorx « Syracuse « BuFFALO ¢ PHILADELPHIA + PirtspuRGH « CINCINNATI ¢ CLEVELAND 
Detroit « Peoria « MINNEAPOLIS « WicHITA « Tursa « Houston « Los ANGELES « SAN FRANCISCO ¢ SEATTLE 


i Other C/R products 
| Oi. SEALS: Shaft and end face seals for all types of lubricant retention and dirt exclusion * Conpor: Controlled porosity mechan- 
ial leather packings and other sealing products * Sirvis: Mechanical leather boots, gaskets, packings and related products. 


fer more information, turn to Reader Service Card, Circle No. 492 
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POLYPENCO® SHAPES 




















P POLYPENCO’ Teflon 
@ Spaghetti Tubing 


NEW 


e Theultimate in insulation for wire 
conductors, leads, tube plugs, etc. 


e Unaffected by repeated flexing 


e Unaffected by heat from sol- e Available in a choice of 7 


dering operations different colors for color coding 
Now you can obtain the excellent dielectric properties of 
POLYPENCO Teflon in a spaghetti tubing that slips easily 
over AWG conductors... permits fast soldering of con- 
nections . . . and simplifies wiring and trouble-shooting in 
miniaturized UHF circuits. POLYPENCO Teflon Spaghetti 
Tubing also offers many desirable mechanical properties 
and resists weathering, chemicals, fungi, and high tem- 
peratures. Like other shapes of POLYPENCO Teflon, its 
quality is uniformly high in every shipment. 


You can now get this new spaghetti tubing in natural, 
black, brown, red, green, blue and yellow colors. There’s 
also a full range of internal diameters corresponding to 
American Wire Gauges 22 through 8. For convenient use, 
all POLYPENCO Teflon Spaghetti Tubing is supplied on 
reels in lengths of 100, 200, 500 or 1000 feet. 

Write for price list and tubing samples 


The POLYMER CORPORATION of Penna. « Reading, Penna. 
In Canada: Polypenco, Inc., 2052 St. Catherine W., Montreal, P.Q. 


OLYPENCO’ TEFLON 


. .. nylon and other non-metallics 
















Warehouse stocks: Reading * Chicago « Los Angeles * Newton (Mass.) * Branford (Conn.) 
*trademark for Du Pont tetrafluoroethylene resin 


For more information, turn to Reader Service Card, Circle No. 345 
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consultant on special pro 


Hiram B. Young, formerly wo; 
manager of the Niagara Falls Ag 
tubula and Montague plants of 
Hooker Electrochemical Co... has been 
elected vice president of the company 
in charge of eastern production 
Thomas E. Moffitt, formerly weg. 
ern manager of the company’s 
Tacoma plant has been elected ; 
vice president in charge of western 
operations. 


Carl E. Egeler, illuminating en. 
gineer in the Application Engineering 
Dept., General Electric’s Lamp Div, 
has retired after 40 years with the 
company. 


Colonel Horace A. Quinn, 
U.S.A. (Ret.) has been named 
manager of American Machine & 
Foundry Co.'s General Engineering 
Laboratories. Mr. Quinn succeeds 
R. A. Kimes who has been named 
director of engineering AMF Elec. 
tronics Div., Boston. 


Rosser L. Wilson has been ap 
pointed vice president in charge of 
engineering, the Brake Shoe Castings 
Div., American Brake Shoe Co 


William H. Shenkle, a gas proc 
ucts engineer with the Rock 
Manufacturing Co.'s Instrument Div F( 
has been named chief engineer of 
the division. 

Edgar W. Engle, manager 0 S 
product and process development 
engineering, Carboloy Dept., Gener: 
Electric Co., has been named manage 
of cemented carbide products eng 
neering. 

William D. Reed, former super 
intendent of fabrication at the Con 
vair Div., General Dynamics Corp 
has been appointed works manage 
of the Midwest Div., H. & B. Amet! 
can Machine Co. 


Dr. Harry Walker has been 4 
pointed vice president of the Norm 
Hoffman Bearings Corp. 


Paul H. Tayor has been elect’ 
director and vice president in charg 
of the Research and Hydra Sprit 
Div., Wales-Strippit Corp. | 

Herbert J. Reid has been name? 
factory manager of the Fort Way® 
plant, Mechanical Goods Dw, 
United States Rubber Co. 
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‘> ZFORD MOTOR COMPANY 
«cif®@ SAVES %& HOUR IN HEAT TREATING CYCLE 


= Photographs above show two similar cycles through a roller hearth carbo-nitriding furnace at 1560°F., 
nanaget followed by oil quench ...at the Rouge Dearborn Engine Plant. (Left) Rolock fabricated hairpin fixtures 
$ eng and pressure-welded separator screens carry Crankshaft Sprockets, while (right) Rolock fabricated stacking- 
type fixtures handle Oil Pump Shafts (long and short). 
r super: In both instances, through individual positioning, cycle times have been reduced % hour from bulk 
re Con: loading times: for the sprockets, from 3 hours to 2%... and, for the shafts, from 2 hours to 14. Optimum 
; Corp circulation of gases and quenching oil around parts improves quality... positioning shafts vertically mini- 
nanas” mizes run-out ...loading and unloading are simplified. 
Ame Rolock fabricated, engineered-to-the-job heat treating equipment cuts costs... betters your competi- 
tive position. ..improves your products. Rolock engineers expect, and welcome, tough jobs... and are 
een ap: solving them for the country’s leading metal-working plants. Our Catalogs B-8 and B-9 are packed with 
Norm: ideas you can use. Send for them today. 
elected Offices in: aumiieanieie. tail teeriaiet: sieaiiiae sae aaah eae Senin —_ , z Citas ~ 
charg : ANDERSON, IND., CHICAGO, CLEVELAND, DETROIT, HOUSTON, LOS ANGELES, MINNEAPOLIS, PHILADELPHIA, PITTSBURGH, ST. LOUIS 
spit HH ROLOCK INC. + 1282 KINGS HIGHWAY, FAIRFIELD, CONN. 
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Townsend has expanded 

its Technical Sales De- 

partment to help you in 
your constant effort to improve 
your product, reduce unit costs 
and speed assembly. Here, a group 
of specialists works as a unit to 
devise the most economical and 
efficient methods of product as- 
sembly for all industry. 

These men can serve you in 
several ways. They will visit your 
plant as fastening consultants to 
your design engineers and oper- 
ating men. They will analyze a 
particular product and design 
special parts for it or suggest use 
of standard products in the as- 
sembly. 

You may want them to study 
your entire production line for 
improved assembly techniques— 
they will even design a single part 
to solve a specific problem. 

Another way to obtain the serv- 
ices of this department is to send 
drawings and samples of specific 
items for suggestions as to how 


- 
(— 
€ oa 


they can be produced more eco- 
nomically. 

Back of the Technical Sales De- 
partment is a company with 
nearly a century and a half of 
wire drawing and cold-forming 
experience. More than 10,000 
standard and special parts and 
fasteners are produced regularly 
by Townsend. 

In addition to the wide range 
of products and design experience 
at your command, Townsend has 
the tremendous capacity to pro- 
duce 60-million pieces a day. This 
means you can depend upon 
Townsend to keep pace with your 
production lines since, in its sev- 
eral plants, there are enough ma- 
chines of any type to handle a 
variety of long production runs 
simultaneously. 

To learn how you may effect 
substantial savings in material 
costs, speed production and im- 
prove your product, write today 
for illustrated bulletin or use the 
coupon below. 


Townsend 


COMPANY + ESTABLISHED 1816 


Sales Offices in Principal Cities 


In Canada: Pormenter & Bulloch Manufacturing Company, Ltd., Gananoque, Ontario 


| Center to its recently opened 0 


TOWNSEND COMPANY 
Sales Department 
New Brighton, Po. 


Please send Technical Sales 
Department Bulletin TL-98. 
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news of | ENGINEER 


. 


R. P. Ganchan has 
vice president of Autom 
-_. Inc. 


Clarence Y. Robinson ha; | 
named manager of Continenty| ( 
Co.’s metal can plant in Denver | 
John L. Tokich has been py 
manager of the company’s 
can plant in Oakland, Calif. 





Fritz Rosenthal has been ny 
a plastics research chemist jp 
Armour Research Foundation’s ¢ 
istry and chemical engineering 4 

Carrol L. Wilson, directo; 
Industrial Development of the ( 
max Molybdenum Co., and fog 
general manager of the At 
Energy Commission, has been ¢le 
vice president and general man 
of Metals & Controls Corp. 


news of | COMPANIES 


Reichhold Chemicals, Inc. 
moved its executive ofhces from 
International Building in Rockefe 


at 525 N. Broadway, White Pla 
NM. ¥. 


Robertshaw-Fulton Controls ( 
has announced that its new ( 
dian subsidiary has acquired a m 
ern manufacturing plant in 
Toronto area. 


E. I. du Pont de Nemours 
Co., Inc. has announced its pl 
for a research laboratory devo 
exclusively to industrial produ 
To be known as the Industrial Pr 
ucts Research Laboratory, it will 
located at Newport, Del. 


American Hard Rubber (. 
now making available high-prtss 
compression and transfer-mold p 
of glass-reinforced plastics. 


The Turner & Seymour Mat 
facturing Co. has announced ! 
purchase of the H & O Chain‘ 
The complete H & O facilities 
been transferred to the T & $f! 
in Torrington, where its opett 
will continue as the H & O D1. 
the Turner & Seymour Mas 
turing Co. 


The Duplicon Co, has anno" 
the addition of a Sheet Plastic fo 
ing Dept. 


General Electric Co. )% 
nounced the formation of the “" 
ical and Metallurgical Div. ™ 
includes the former Che:nical 

(Continued on page <'0/ 
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STRUTHERS WELL 


: The Gear Wheel and Bearing Plates illus- 
s, Inc i : trated typify Struthers Wells’ manufac- 
,em | turing versatility. 
sated g | The extensive facilities of three modern 
‘hite i 2 plants plus a century of experience are 

| at your service. 

‘ontrols¢ . We welcome the opportunity of furnish- 
new (1 ing either the complete assembly or 
ired a ma | | any weldment part that is beyond your 
tin capacity. 
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the Che . } 
Div, wh Titusville, Pennsylvania 


sical D Plants at Titusville, Pa. and Warren, Pa. 
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ar WALLINGFORD 
STEEL 


At Wallingford, harnessed atoms precisely control steel thickness and assure 


important improvement in uniformity . . . automatically. Here, radioactive 
isotopes of strontium or ruthenium demonstrate their superiority over mere 
man. Electronic continuous gages check strip, ranging down to .002” and to 
tolerances as close as .0001”, without touching the metal to mark or other- 
wise affect it. Man alone is unable to control steel thickness so 
accurately . . . so fast! 


This practical application of atomic energy to improve our quality control is 
another reason why you can be confident that Wallingford will meet your 
most rigid specifications for stainless steel strip and tubing exactly ... 
another reason for arranging to use Wallingford’s ultra-modern facilities soon. 


THE 


WALLINGFORD 


co. 
WALLINGFORD, CONN., U. S. A. 


STAINLESS * ALLOY * HIGH CARBON « LOW CARBON « STRIP AND TUBING 
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news of COMPANIES 


and the Carboloy Dept. R 
Gibson has been appointe 
manager of the division. | 
new Organization arranven 
former Chemical Div.’s for 
ing departments will not ch 


American Can Co. is p! 
multi-million-dollar expans 
gram which will double the capa 
of its St. Paul, Minn.. plant. 


Sub-Zero Products Co. 
nounced a change in its nam 
Cincinnati Sub-Zero Products ( 


General Electric Co.’s Chem; 
Materials Dept. has announced th: 
establishment of new experiment: 
shell molding foundry, with cor 
plete facilities for making sh 
molds and pouring castings. 


Alsynite Co. of America 
opened its third manufacturing pl, 
in Paterson, N. J. 


Packard Motor Car Co. hai a 
nounced that final car assembly oper 
ations will be moved into a ne 
modern single-story plant this fal 
in Detroit. 


Federal Electric Products Co. 
has changed its name to Federal P 
cific Electric Co., following 
merger of Federal Electric Products 


with its wholly owned subsidia 
Pacific Electric Manufacturing Cor 


Carboline Co. has announced 
formation of an Adhesives Div. The 
new division will specialize in | 
search and development of adhesive 
products for specific uses 


United-Carr Fastener Corp. 
announced the acquisition of all 
the capital stock of the Palnut ‘ 


Alloy Precision Castings (o. 
has announced that it has leased th 
entire plant of the Industrial Meta! 
Castings Corp. a wholly owned su 
sidiary of the Mercast Corp. Indus 
trial Metal Casting Corp.'s facilities 
will be known as Plant 2 of Allo 
Precision Castings Co. and is locatt¢ 
at 13721 Bennington, in Cleveland 


The Atlas Mineral Products (0 
has increased expansion of its plant 
and distribution facilities. 


Consolidated Testing Labor 
tory, Inc., athliated with Industri 
X-Ray, Inc., and Able Laborato 
Inc., has recently opened its faci! 
ties for all phases of chemic: I, spe 
trochemical and metallurgical! testis 
at 164 Cherry Valley Roa Wes 
Hempstead, N.Y. 


(Continued on page aie 


MATERIALS & METHOD 





























































M ium All 
; agnesium Alloys 
at 
ning 
Guaranteed 
3 
ame 
5 ( 
a PRESSURE TIGHT 
ced 
imen e ° © 
Ps without impregnation 
cal Are you getting sand molded pressure tight parts through impregna- 
| tion? If you are then you'll be interested in Howard’s ZRE1 and ZT1 
= magnesium alloys. We guarantee these alloys pressure tight at both | 
ly of room and elevated temperatures—and they require no impregnation! | 
a ney The operating temperature of ZRE1 is up to 500° F., while ZT1 is up to | 
his fa 650° F., highest temperature magnesium alloy available. These alloys— | 
first supplied to U.S. industry by Howard—are currently being used 
Pes ) Uo in hydraulic units, fuel tees, fuel elbows, sump housings, gear housings 
“9 : and many other parts requiring pressure tightness. To find out how 
Products you may use pressure tight magnesium —world’s lightest structural 
psidiat metal — write for information. Or, ask to have your local Howard 
g Cor representative call. 
iced tl 
wh on “PRESSURE TIGHT’ EXAMPLE: Shown here is a jet engine’s combustion 
E chamber cover (141%" high, O. D. 13”). It is sand molded of Howard’s ZRE1 mag- 
adhesi nesium alloy and must withstand operating temperatures up to 500° F. 
and 300 lbs. p.s. i. pressure test. Casting is not impregnated yet 
rp. as wall thickness is only 3/16” in as cast and aged condition. 
f all 
nut ( L 
igs Co, Cr, | ( | 
Mt \censee Sure, Wgnt om lou; 
ned sud - ) " 
Indus : 
facilities 
sf Allo 
s located 
veland 
ucts Co. 
its plan 
Labors H IW A R FOUNDRY a famous foundry name fer 44 years 
ndustria! COMPANY ; ‘ 
borator : CASTINGS AND PATTERNS 
rs facil: FBBSeneral offices: : SAND MOLD + PERMANENT MOLD « INVESTMENT CASTING 
al, spec 1702 North Kostner Avenue + Chicago 39, Illinois 2 WOOD & METAL PATTERNS * METAL DIES * WAX © PLASTIC 
| testing Plants a} a Waterials: Aluminum + Magnesium + Brass + Bronze «+ Beryliium 
a Wes Chiccgo « Los Angeles + Milwaukee wh e Copper «+ Copper « Gray Iron «+ Ductile Iron « Ni-Resist + Ductile Ni-Resist 
WE LIKE TO ae KNOWN BY INE CUSTOMERS WE KEEP -” Ni-Hard + Alloy Steel + Carbon Steel + Stainless Steel + Titanium 
fer more information, turn to Reader Service Card, Circle No. 449 
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TAP-LOK INSERTS 
save time because — 


only ONE tool 
is needed — 


V no separate tapping operation 
V no fussy hole preparation 

V no crossing of threads possible 
V no secondary staking required 


_——— Inserts are the answer to 
your thread fastening problems. 
Tap-Lok installation is as fast and easy 
as tapping a thread. A simple driving 
tool with a hardened threaded shoulder 
stud engages the internal thread of the 
insert and, as the insert is its own tap, 
it simply taps its way into a cored or 
drilled hole. Where staking is desired, 
the driver shoulder performs this opera- 
tion at the same time the insert is 
seated. Production line installations of 
the Tap-Lok Insert are readily made 
by means of a standard tapping attach- 
ment on a drill press. 


@ THE TAP-LOK INSERT retains its seat 


firmly in the boss material as a result 
of a friction lock it obtains by cutting 
its own thread. It is not subject to the 
time-consuming failures of molded-in 
and cast-in inserts. 

The Tap-Lok Insert is used mainly in 
original equipment applications. It is 
growing in popularity, also, for salvag- 
ing threads stripped in assembly, 
reducing the high cost of rejects. 


Send for descriptive folder. 


Also manufacturers of Groov- 
Pins for positive-locking press 
fit. 

*Reg. U.S. Pot. Off. 





GROOV-PIN 
CORPORATION 


1121 HENDRICKS CAUSEWAY, RIDGEFIELD, N. J. 


For more information, turn to Reader Service Card, Circle No. 483 





news of | COMPANIES 


National Lead Co. w bepi 
construction of new faciliti ror the 
production of titantum dioxide 


>I Louis 


Pennsylvania Salt Manufacty,. 
ing Co. will construct two ney 
plants, one at Delaware, Ohio an 
one at Chicago Heights, II 


The Newton Co. has purchase 
the machinery and equipment of 
American Tool Works. The facilj. 
ties will be removed from thei: 
present location to Newton Co; 
plant in Manchester, Conn. 


Roto-Finish Co. announces a new 
plant addition to expedite deliveries 
and improve manufacturing facili. 
ties. The new facilities will be de. 
voted entirely to new machinery and 
equipment for manufacturing grind. 
ing chips and compound. 


E. I. du Pont de Nemours & 
Co. has agnounced a project to ex. 
pand facilities for the manufacture 
of Teflon. It will about double pres. 
ent capacity for making Teflon a 
the company’s Washington Works 
near Parkersburg, W. Va. 


General Electric Co. has a- 
nounced the formation of two new 
organizations, a Meter Dept. and an 
Instrument Department. An addi- 
tional step in the company’s decen- 
tralization program, the move divides 
the former Meter and Instrument 
Dept. into two separate units. The 
Meter Dept. will make its headquar- 
ters at Somersworth, N. H., while 
the Instrument Dept. will remain in 
Lynn. 


The Carborundum Co. has a0 
nounced its plans to establish a new 
subsidiary in Puerto Rico which will 
manufacture bonded abrasive prod: 
ucts, and sell a full line of the com- 
pany’s abrasive wheels, sandpaper, 
abrasive grains and electrical com 
ponents in the Puerto Rican market 


The Chemstrand Corp., in po 
duction since Dec., 1953, is nov 
operating as the first wholly inte 
grated nylon manufacturing facility 
in this country. 


Jones & Laughlin Steel Corp. 
has announced that construction his 
already started on its new reseafcl 
center which is located on Baldwin 
Hill, on the south side, 400 I 
above the Monongahela, overlookin 
J&L's Pittsburgh Works. 


Pittsburgh Plate Glass Co. has 
moved its entire New York offic 
from 30 Rockefeller Plaza to 2 & 
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Richrome 


Where are several excellent nickel-chrome 
combinations on the market. But there is only one 
Nichrome’*. 


What is it that makes this alloy the universal 
standard by which engineers judge the properties 
of heat and corrosion resistance? There is always 
at least one extra ingredient added to the nickel 
and chrome. That is... the supreme mastery of the 
Driver-Harris specialists, gained in their 55 years 
of melting and drawing experience. This hard-won 


skill of theirs is reflected in improved heating and 


quenching techniques . . . in specially developed 
deoxidizing anneals...in expert and precise con- 
trol of every technical process of the entire manu- 
facturing cycle. Sometimes, indeed, there are as 
many as 127 distinct operations between melting 
crucible and the finished wire, strip, or rod. 


In recognition of its unique properties, the 
United States Patent Office in August, 1908, 


granted solely and exclusively to us the trademark 
NICHROME. There is only one Nichrome, and it 
is produced by Driver-Harris. 


Driver-Harris Company 
HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Lovisville. 
Los Angeles, San Francisco 


In Canada: The B. GREENING WIRE COMPANY, Ltd., 
Hamilton, Ontario. 


MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 


VISIT DRIVER-HARRIS AT THE PHILADELPHIA INSTRUMENT SHOW BOOTHS 559-561 


For more information, turn to Reader Service Card, Circle No. 317 
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*T, M, Reg. U. S. Pat. Off. 


oT Kolaitotivem olacli-vaicela 
rola celalige)| 
for your 
heating process 
oe. With 


ALNOR PYROTAC 


ooof 
soe SL 0 


SE Rigs :) 
<e Bi i ”» 
Ay ate 
. <a 


Here’s a simple, low-cost way to obtain AUTOMATIC PROTECTION 
against damage due to excessive temperatures...safeguard your 
investment in heating equipment and materials in process. This 
precision-built instrument constantly indicates temperature of the 
heated equipment and sounds an alarm and/or shuts down the 
heated circuit at a safe, pre-set temperature. If may also be used 
as a CONTROLLER on a process requiring shutdown upon reaching 
a final process temperature—such as ceramic kilns, molds, etc. 
Automatic thermocouple break protection assures safety if couple 
or extension wires should break. 

Ask your Alnor representative for details on this sturdy, precise 
instrument. You'll find the price of less than a hundred dollars 
unusual for an instrument of this type. Write for bulletin that 





contains complete description and wiring dia- 
grams of actual applications. Illinois Testing 
Laboratories, Inc., Room 522, 420 N. LaSalle 
Street, Chicago 10, Ill. 


ILLINOIS TESTING LABORATORIES 
PRECISION INSTRUMENTS FOR EVERY INDUSTRY 


For more information, turn te Reader Service Card, Circle No. 363 





news of | COMPANIES 


tire floor of a recently 
ofhce building at 579 | 


New York. 


Stillman Rubber Co. is gy 
offering polyviny!| products for jp. 
dustrial use which are available from 
its new Polyvinyl Div. 


News of Societies 

The Drop Forging Associatiog 
at its 19th Annual Meeting recent) 
held in Hot Springs, Va., electe) 
K. E. Walter, president, The Alf. 
ance Drop Forging Co., as its pres 
ident. Charles W. Stone, vice preg 
dent, Interstate Drop Forge Co., was 
elected vice president. 


Alloy Casting Institute at its 
recent 14th Annual Meeting, elected 
C. K. Lockwood, vice president, the 
Stainless Steel & Alloys Div., Shay 
inigan Chemicals Ltd., as president 
Thomas Rutherford, The Midvak 
Co., was elected to the othce of vice 
president of the Institute. 


The American Society of Tool 
Engineers has chartered three ne 
chapters which increases the Society’ 
total number of chapters in th 
United States and Canada to 118 
The three chapters receiving charter 
are Kalamazoo and Battle Creek, 
Mich., and Southeastern Massachv- 
setts. 


The American Society of Heat- 
ing and Ventilating Engineers 
announced the appointment of Elm 
R. Kaiser as its new director of | 
search. Mr. Kaiser has been active 
engaged in research work and du 
ing the past twenty years has ser 
on the staff of Battelle Memoru 
Institute, and with Bituminous (0 
Research as an assistant to the presi 
dent, assistant director of researc 
general manager of B.C.R. Produc 
Inc., and associate director of 
search in charge of the B.CR 


Laboratory. 


American Society of Mechas! 
cal Engineers has elevated four men 
to the rank of Fellow. They 4 
Carroll Russell Alden, Ex-Cello 
Corp.; Raymond Charles Burton, * 
sociate supervising engineer, Unite’ 
Engineers and Constructors, nt. 
Alfred G. Hoppe, mechanical eng 
neer with the Chicago, Milwauke 
St. Paul and Pacific Railroad ©: 
and Walter C. Lindemann, A. | 
Lindemann and Hoverson Co. 


Denison Engineering Co. has” 
nounced the establishment of the 
Aircraft Products Div. Edwin 
Shaw has been appointed to head the 
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ite with TOCCO Induction Heating 
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Mechanics Universal Joint Division of Borg-Warner This new method permits the use of SAE 1144 steel 
Corporation now combines automatic heat-treating and eliminates costly, time-consuming copper plat- 
and metal-working operations on the same machine!* ing and carburizing operations formerly required. 


A Tocco Inductor Coil, matched to one spindle of a Heating and quenching cycles total approximately 
multiple spindle automatic screw machine, heat 10 seconds per part, and production is in excess of 
treats the inside diameter of automotive trunnion 300 parts per hour from each machine, 

Products cups—after they have been completely formed on 

r of ft the same machine tool. Twenty-two, 20 and 50 kw, ; ; : : cepa? 

B.CR 450,000 cycle TOCCOtron Induction Heating units SSRURE, soldering, brazing or forging it will pay 

and 44 automatic screw machines (installed here you to investigate TOCCO for better, faster ways of 

{echan fe 22d in other plants) make up this high-speed pro- producing them at lower unit cost. 

four men duction team. *A patented process. 

‘hey are 


— THE OHIO CRANKSHAFT COMPANY = -———~—~——— Mail Coupon Today —-—-————-— 
ite | NEW FREE 


United | THE OHIO CRANKSHAFT CO. 
BULLETIN 
rs. Inc.; Dept. T-9, Cleveland 1, Ohio 


ical eng ! Please send copy of “Typical Results 
+1 wauket _ of TOCCO Induction Hardenine and 
Heat Treating.” 


If your products or their components require heat 


Name 
Position 
Company 
Address 


Zone___ State 


Dens cancenuanestnianibeananninm saveeene 


For more information, turn to Reader Service Card, Circle No. 378 
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Trim it down to “fighting weight” 
with stampings by GEOMETRIC 


The cost of your product is largely determined on the 
drawing board. Whenever you use castings or forgings as 
component parts, where stampings would do as well, you 


increase the weight and cost of your product unnecessarily. 


Many progressive manufacturers have cut the 
cost of component parts up to 75% by convert- 
ing from castings to stampings. Savings of 50% 


are common, 


Geometric Engineers, trained in the analysis of all kinds of 
stamping problems, are glad to show you how your product, 
or parts of it, can be made better, lighter and at much 


lower cost in our modern high-production stamping plant. 


Write today for free booklet —“Geometric Craftsmanship” 


GEOMETRIC // - STAMPING CO. 


A Subsidiary of ~ Sa Barium Steel Corp. 


1145 E. 200th Street : Cleveland 17, Ohio 


For more information, turn to Reader Service Card, Circle No. 451 
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news of | COMPANIES 


new division, and James |] 


been named as chief engi 

H. K. Porter Co., Inc. 
quired Pioneer Rubber Mills, Inc 
Pittsburgh, Calif. The new acquis; 
tion will become part of the Quaker 
Rubber Corp., one of H. K. Porte; 
Co.’s nine divisions. 

R. M. Hollingshead Corp. has 
announced construction of a ne 
branch in Sunnyvale, Calif. Occup) 
im a 10-acre site on Kifer Rd.. it js 
expected that the new plant will bx 
in operation by Jan. 1, 1955 

American Car & Foundry (o. 
has established two new engineering 
departments, Advanced Development 
Engineering and Buffalo Product 
Engineering, to replace the former 
Engineering Dept. at the company’s 
Buffalo plant. Robert L. Holloway. 
formerly chief engineer of the Buffalo 
plant, has been named chief engineer 
of the Advanced Engineering Dept. 
and Herbert E. Oles, formerly s¢ 
tion manager of product engineering 
of the former engineering depart 
ment in Buffalo and been made chie! 
engineer of the Buffalo Product En 
gineering Dept. 

Shell Chemical Corp. and Lac 
Chemicals, Inc. have announced 
jointly a transaction under which 
Shell is to acquire the major phys 
assets of the Lac firm. 


Vapor Heating Corp. has moved 
manufacturing operations and general 
offices into its new plant in Niles, a 


suburb of Chicago. 


Battelle Memorial Institute 14s 
purchased a 397-acre plot of lana 
15 miles west of downtown Colum- 
bus. The new acreage is needed 
because of newly developed opportu: 
nity for Battelle to engage in more 
large-scale experimental projects 

American Car and Foundry ©o. 


has changed its corporate name to 
ACF Industries, Inc. 


Steel Improvement and Forge 
Co. has purchased the Champion 
Forge Div. of Champion Indus- 
tries, Inc. 


The Richardson Co., former) 
located at Wyoming and Cooptt 
Aves., Lockland, Cincinnati, is 00W 
located at 27th & Lake St., Melrose 
Park, III. 


Allmetal Screw Products Co. 
Inc. recently celebrated its twenty 
fifth anniversary and the comple- 
tion of its Garden City plant. 


(Continued on page 218) 


MATERIALS & METHODS 




















» Inc.. 
quis} 
uaker 
Porter 


CCUp) 


vill be 


y Co, 
eering 
pment 
roduct 
ormer 
pany’s 
lowa\ 
uffaio 
gineer 
Dept 


V Se 


epart 
chie! 
t En- 


1 Lac 
unced 
which 


VS 


noved 


-neral 


olum- 
eeded 
yortu- 
more 
S 


y Co. 


ne to 


‘orge 
ypion 
idus- 


merly 
oper 

now 
slrose 


Co., 
enty- 


nple- 










ODS 




































































































































































Brees. 




















a 








a 








































































































Precision Tubing for Precision Jobs 


Tubing tolerance is a big “must” on this job. Thomson Indus- 
tries, Manhasset, N.Y., insists on it. Otherwise, manufacturing 
BALL BUSHINGS (ball bearings for linear motion) would have 
been even tougher than it was. 


Part of the problem was the tubing to house the bearings and 
the raceway. Those bearings are very tough on tubing... 
especially at the contact points. 


Other requirements were: good surface conditions; good di- 
mensional control, both I.D. and O.D.; uniform wall thickness; 
uniform concentricity; and uniformity from a metallurgical 
standpoint to stand heat treating. 


And, equally important, economy. By using ELECTRUNITE 
Tubing, Thomson Industries eiiminates a grinding operation. 
That helps keep costs down. 

The tubing that hasallthese advantages is Republic ELECTRUNITE, 
a precision mechanical tubing for applications like this. You can 
get it in carbon or stainless analyses. And Republic engineers 
will be glad to help you use it, profitably, in whatever products 
you make, Call your nearest Republic Sales Office or write to: 


REPUBLIC STEEL CORPORATION 


Steel and Tubes Division 
218 East 13lst Street, Cleveland 8, Ohio 
GENERAL OFFICES « CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, New York 


REPUBLIC 


® 
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And at sound-barrier speeds, a revolutionary bailout 
technique had to be found. 
So engineers at Stanley Aviation Corp., Buffalo, N.Y., 
developed an ejection seat that catapults downward from 
a plane and a lap belt that automatically opens, frees 


the airman from the seat, and sequences parachute opening. 





The cost of this priceless protection? Slashed to a minimum 
through the use of HITCHINER Precision Investment Castings. 
. . building 


complex shapes without added machining . . . using beryl- 







By combining several small parts into one . 





lium copper and stainless steel, HITCHINER achieved lower 
total production costs plus lighter weight with extra strength 


— economies and design achievements not possible with 
( ) other production methods. 


For a new approach — the logical solution to your small 
parts problems — consult HITCHINER. Send us your drawings. 
Mail the coupon for informative FREE booklet. 
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HITCHINER MFG. CO., INC. 
MILFORD 3, NEW HAMPSHIRE 7 


(] Send me your FREE booklet, “Investment For Economy 
. . . For Performance.” 


HITCHINER 


Manufacturing Co., Inc. 
MILFORD, 
NEW HAMPSHIRE 


SEE US AT BOOTH 


[] Have your representative call. 
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news of | COMPANIES 


Lustro Plastic Products 
moved to new quarters 
Home Ave., Akron. Ohio 


Kaiser Aluminum & Chemical 
Corp. has announced a $1,500 
program for expansion of its alum; 
num and sheet rolling and finish, 


facilities at its Trentwood Works 


Calresin Corp. has moved to ney 
quarters at 4543 Brazil St., Los Ap 
geles 39. 


Aluminum Ltd. has announce; 
completion of important new exte 
sions to the research facilities of jt 
subsidiary, Aluminum Laboratories 
Ltd., at Banbury, England. 


Pennsylvania Salt Manufactur. 
ing Co. has announced it has mor 
than doubled its capacity for produ 
tion of anhydrous ferric chlorid 


The Sperry Corp. has announced 
a new $600,000 facility for the d 
velopment and production of « 
tronic tubes to be built in Gaines 
ville, Fla. 

Joseph T. Ryerson & Son, Inc, 
recently held open house at its big 
new plant at 500 S. 88th St. Mil 
waukee. More than 3,300 peop 
visited the plant. 


General Electric Co. will beg 
construction this year of a new §$ 
000,000 plant at Shelbyville, Ind. t 
manufacture industrial furnaces, 
duction heating equipment and heat 
ing devices. 

Aluminum Co. of America has 
announced that its Die Castings Di 
and Castings Div. have been consol 
dated, following the retirement | 
G. M. Rollason, who for many years 
headed the Die Castings Div. A. B 
Norton, who has been general man 
ager of the Castings Div., will nov 
also direct die casting operations 
H. C. Erskine, who was. assistant 
general manager of the Die Castings 
Div., has been named assistant gen: 
eral manager of the enlarged Cast 
ings Div. 

Riverside Plastics Corp. |" 
opened its new plant, Miller Road, 
Hicksville, L. I., N. Y. 


United States Rubber Co. 
begun construction of a new, mod 
ern, warehouse and office building 
Naugatuck, Conn. 


American Locomotive Co. ! 
established a new atomic energy P'°) 
ects department. Kenneth K sschau 
has been appointed manager of “ 
gineering i the new dep tment 
(Continued on page 220) 
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Specify Brainard For 


WELDED STEEL TUBING 


@ Brainard welded tubing is an economical struc- 
turai material, and offers many physical advan- 
tages. It has a smooth exterior, with all weld 
flash removed. Its wall thickness is uniform, since 
it is formed from flat strip. With welded tubing 
you can cut weight without sacrificing strength. 
And there’s practically no limit to the design 
requirements you can meet with this easily 
fabricated material. 


Brainard maintains continuous quality control 
throughout manufacture—from ore to finished tub- 
ing. Careful supervision assures you high quality. 
For complete specifications call or write Brainard 
Steel Division. Dept. X-9, Griswold St., Warren. 0. 


STEEL DIVISION 
SHARON STEEL CORPORATION 








For more information, turn to Reader Service Card, Circle No. 310 
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to SAFETY 
_.. at SUPERSONIC speed 


with the help of 
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And at sound-barrier speeds, a revolutionary bailout 
technique had to be found. 
So engineers at Stanley Aviation Corp., Buffalo, N.Y., 
developed an ejection seat that catapults downward from 
a plane and a lap belt that automatically opens, frees 


the airman from the seat, and sequences parachute opening. 





The cost of this priceless protection? Slashed to a minimum 


through the use of HITCHINER Precision Investment Castings. 






By combining several small parts into one .. . building 
complex shapes without added machining . . . using beryl- 


lium copper and stainless steel, HITCHINER achieved lower 





total production costs plus lighter weight with extra strength 


— economies and design achievements not possible with 


©) other production methods. 


For a new approach — the logical solution to your small 
parts problems — consult HITCHINER. Send us your drawings. 
Mail the coupon for informative FREE booklet. 
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HITCHINER { _ HITCHINER MF6. co., INC. 


i MILFORD 3 
Manufacturing Co., Inc. , NEW HAMPSHIRE : 
MILFORD, (] Send me your FREE booklet, “Investment For Economy 


.. . For Performance.” 
NEW HAMPSHIRE 
SEE US AT BOOTH 


(] Have your representative call. 
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news of | COMPANIES 





Lustro Plastic Products h 
moved to new quarters at 10 
Home Ave., Akron, Ohio. 


Kaiser Aluminum & Chemic 
Corp. has announced a $1,500,00 
program for expansion of its alum 
num and sheet rolling and finishi: 
facilities at its Trentwood Works. 

Calresin Corp. has moved to new 
quarters at 4543 Brazil St., Los An 
geles 39. 

Aluminum Ltd. has announce 
completion of important new exten 
sions to the research facilities of its 
subsidiary, Aluminum Laboratories 
Ltd., at Banbury, England. 


Pennsylvania Salt Manufactur- 
ing Co. has announced it has mor 
than doubled its capacity for produc 
tion of anhydrous ferric chloride. 


The Sperry Corp. has announced 
a new $600,000 facility for the de 
velopment and production of ele 
tronic tubes to be built in Gaines 
ville, Fla. 

Joseph T. Ryerson & Son, Inc. 
recently held open house at its big, 
new plant at 500 S. 88th St., Mil 
waukee. More than 3,300 peopl 
visited the plant. 


General Electric Co. will begin 
construction this year of a new $5, 
000,000 plant at Shelbyville, Ind. t 
manufacture industrial furnaces, in 
duction heating equipment and heat 
ing devices. 

Aluminum Co. of America has 
announced that its Die Castings Di 
and Castings Div. have been consol! 
dated, following the retirement of 
G. M. Rollason, who for many years 
headed the Die Castings Div. A. B. 
Norton, who has been general man- 
ager of the Castings Div., will now 
also direct die casting operations. 
H. C. Erskine, who was assistant 
general manager of the Die Castings 
Div., has been named assistant gen 
eral manager of the enlarged Cast 
ings Div. 

Riverside Plastics Corp. has 
opened its new plant, Miller Road 
Hicksville, L. I., N. Y. 


United States Rubber Co. has 
begun construction of a new, mod 
ern, warehouse and office building at 


‘Naugatuck, Conn. 


American Locomotive Co. ha: 
established a new atomic energy pro) 
ects department. Kenneth Kasscha' 
has been appointed manager of en 
gineering for the new department 

(Continued on page 220) 
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Specify Brainard ror 
WELDED STEEL TUBING 


@ Brainard welded tubing is an economical struc- 
tural material, and offers many physical advan- 
tages. It has a smooth exterior, with all weld 
flash removed. Its wall thickness is uniform, since 
it is formed from flat strip. With welded tubing 
you can cut weight without sacrificing strength. 
And there’s practically no limit to the design 
requirements you can meet with this easily 
fabricated material. 


Brainard maintains continuous quality control 
throughout manufacture—from ore to finished tub- 
ing. Careful supervision assures you high quality. 
For complete specifications call or write Brainard 
Steel Division, Dept. X-9, Griswold St., Warren, 0. 


BPnainord 


STEEL DIVISION 
SHARON STEEL CORPORATION 
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ATLANTALLOY 


PLASTER MOLD CASTINGS CAN 
SOLVE YOUR DESIGN PROBLEMS 


Atlantalloy plaster mold precision castings 
provide non-ferrous castings cast to ordinary 
machining tolerances, effecting definite savings 
in machining and other costly operations. 
Atlantalloys are characterized by high 
strength, durability, and many 
other advantages. 

























NO. 
10 An all-purpose alloy for brush 
boxes, gears, levers, etc. Fine 


YELLOW grain, clean, smooth surfaces 
BRASS assure tightness. Easily ma- 
Atlantalloy chined. Free from porosity. 


Fatigue resistant. 





Excellent for gears and bear- 
ings. Strong, light, zinc-free. 


20 





ALUMINUM Highly resistant to corrosion. 
BRONZE Machines well. 
Atlantalloy 
NO. 
31 High strength engineering ma- 
terial for gears, valve bodies, 


electrical mechanisms, etc. Ex- 
tremely durable. No heat 


High Tensile 


MANGANESE treatment needed. Can be 
BRONZE cast in thin sections. 
Atlantalloy 





40 


High Strength 


Attains high strength through 
natural aging. Free from in- 
ternal stress and skin hardness. 
Ideal for machining. 





ALUMINUM 
“Tenzalloy” 
NO. 

60 Perfect as instrument alloy. 
Fully uniform with no internal 
strain. Can be used for accu- 

ALUMINUM rate, thin-sectioned castings. 
Atlantalloy 





for free copy of “Quality Pre- 
cision Castings for Industry.” 
Get full data on our plaster 
mold process and alloys. 


ve FTL Cj Established 1937 
CASTING and ENGINEERING CORP. 


810 Bloomfield Avenue « Clifton, N. e PRescott 9-2450 


WRITE. 


HIGH QUALIN 
PRECS ion CASTINGS 


—— 
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news of | SOCIETIES 





The American Welding Society 
has selected as the best student 
paper on welding to appear in ai 
undergraduate publication during th 
vear ending June 1, 1954, “Under 
water Metallic Arc Welding,” by O 
P. Eberlein and R. C. Waugh. Th 
authors of the paper will split 
cash award of $200. The Corne. 
Engineer, which published the pape: 
in its May, 1954 issue, will receiv 
an award of $200. A second priz 
of $100 was received by Richard 
Hayes of M.I.T. for his artick 
“Recent Ship Failure Studies.’” This 
article appeared in the March, 1954 
issue of Tech Engineering News and 
that magazine will receive $100 for 
publishing the prize winning entry 

American Electroplaters’ Soci- 
ety has elected Dr. Ralph A. Schae 
fer, vice president, The Clevite-Brush 
Development Co., as its president 
Clyde Kelly, American Plating Co., 
was elected first vice president; 
Dr. Samuel Heiman, chief chemist 
and technical director, Philadelphia 
Rustproof Co., becomes second vice 
president; and Francis T. Eddy, 
assistant plant superintendent, Chase 
Brass & Copper Co., was elected 
third vice president. 

The American Society of Me- 
chanical Engineers has announced 
the nomination of David W. R 
Morgan, vice president on the head 
quarters staff of Westinghouse Elec 
tric Corp., to serve as the next presi 
dent of the Society. 

The Institute of the Aeronau- 
tical Sciences announced at its re 
cent meeting held in Los Angeles, 
the establishment of an IAS Fellow 
ship in Flight Test Engineering. 
Also announced at the meeting, was 
the establishment of the Minta Mar- 
tin Aeronautical Student Fund. 
(Meetings and Expositions on page 222) 
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T a rE N TW ‘a LD - 'TRENTWELD stainless steel tubing gives economical, trouble- 
* free service over long periods of use. It’s an ideal choice, for ex- 
STAI N LESS TUBING - ample, for applications such as the 60-foot rotary kiln dryer you 


are looking into in the photograph above... operating at high 
gives longer ‘ temperatures and where corrosive conditions are encountered. 


: In fact, you just can’t buy better tubing than TRENTWELD 
0 e rati n life - for any application. That’s because TRENTWELD stainless and 

p g eee high-alloy welded tubing is a product of tube mill specialists. Each 
tube has a uniformly sound weld indistinguishable from the parent 
metal and just as strong and corrosion-resistant. 


Whether or not your job is as large and complex as a rotary 
dryer, you can specify TRENTWELD tubing with confidence. 
And when it comes to tubing sizes and finishes, Trent offers the 
widest range in the industry . . . from 14” to 40” O.D. and up. Next 
time you have a job involving tubing, remember—you can make it 
better with TRENTWELD. 


FREE— Write for your copy of 

the new TRENTWELD price calculator. 
Just a tug at the selector slide gives 
you complete price informction 
and weight per foot of the tubing 
size and grade you need. Better 
send for your free copy now. 


e*eeeeneee@ensre#e#enteeeneteneeenee#e 


RENTWEL 


STAINLESS STEEL TUBING 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of CRUCIBLE STEEL COMPANY OF AMERICA) 


For more information, turn to Reader Service Card, Circle No. 457 
SEPTEMBER, 1954 












AS PRECISION CAST... 


Precision Metalsmiths casts this valve as 
a pressure-tight unit in a beryllium 
copper alloy at the unbelievably low cost € 
ef $4.90. | 
Figure what it would cost—at your 
overhead to produce, handle and stock 


be-six | steel | | . ad 
the six rass, copper and stee parts t lal Sas whew 


formerly went into this assembly. Then 


add fabrication costs. with an allowance 


you're worried about 
high costs 


for leaker-rejects that showed up all 
too frequently. 
We can’t promise you savings like this. 


of course. But the expendable pattern 


a Oe Bk ON 


process gives product designers a free 


rein; your men imagine what they'd like 
to have and we cast it for them. Many =} 
machining and assembly operations can — 
be eliminated and, often, parts are made ; d ’ ; 
_ and we'll send you this 


in alloys that can’t be machined—a frac- 


tion of an ounce up to LO pounds. u free book 


eat 


PRECISION METALSMITHS, INC., 1081 East 200th St., Cleveland 17, Ohio 


pour yourself an assembly with 


PRECISION METALSMITHS 


INVESTMENT CASTINGS 
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Meetings and Expositions 


SOCIETY FOR EXPERIMENTAI 
STRESS ANALYSIS, annual meet 
ing. Philadelphia. Sept. 21-23 


1954, 

STEEI FOUNDERS SOCIETY Ol 
\1MERICA tall neeting W hit 
Sulphur Springs, W. Va. Sept 

‘e' Y } 


ASSOCIATION OF IRON AND STEEI 
ENGINEERS, Iron and Steel Expo 
sition and annual convention 
Cleveland sept 28-Oct. 1, 1954 


PORCELAIN ENAMEL __ INSTITUTI 
annual meeting. White Sulphur | 
Springs, W. Va. Sept. 29-Oct. 1, | 
1954, 

STANDARDS ENGINEERS’ SOCIETY, 
annual meeting. Atlantic City 
Oct. 1-2, 1954. 


ELECTROCHEMICAL Society, fall 
meeting. Boston. Oct. 3-7, 1954 

SOCIETY OF AUTOMOTIVE’ ENGI- 
NEERS, national aeronautics meet- 
ing, aircraft production forum 
and aircraft engineering display. 
Los Angeles. Oct. 5-9, 1954, 

NATIONAL FOUNDRY ASSOCIATION, 
annual meeting. Chicago. Oct. 
6-8, 1954. 

AMERICAN GAS ASSOCIATION, 
annual convention. Atlantic City. 
Oct. 11-14, 1954. 


AMERICAN INSTITUTE OF ELECTRI- 
CAL ENGINEERS, fall meeting. 
Chicago. Oct. 11-15, 1954. 

NATIONAL ASSOCIATION OF COR- 
ROSION ENGINEERS, south central 
regional meeting. Dallas. Oct. 
12-15, 1954. 

SocIETY OF AUTOMOTIVE ENGI- 
NEERS, national transportation 
meeting. Boston. Oct. 18-20, 
1954. 

AMERICAN SOCIETY FOR QUALITY 
CONTROL, New England confer- 
ence. Albany. Oct. 21-23, 1954. 


SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, national diesel engine 
meeting. Cleveland. Oct. 26-27, 
1954. 

AMERICAN SOCIETY OF Bopby ENGI- 
neers, annual technical conven- 
tion. Detroit. Oct. 27-29, 1954. 


AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS-AIME, joint fuels 
conference. Pittsburgh. Oct. 
28-29, 1954. 

AMERICAN INSTITUTE OF MINING 
AND METALLURGICAL ENGI- 
NEERS, Institute of Metals Div., 
fall meeting. Chicago. Nov. 1-3, 











1954 ' 
AMERICAN SOCIETY FOR METALS, . 
national metal congress and | 
exposition. Chicago. Nov. 1-5, . 
1954. 
AMERICAN WELDING Society, fall ) 
meeting. Chicago. Nov. 1-5, 
1954. FY 
SOCIETY FOR NONDESTRUCTIVE 
TESTING, national convention. | 
Chicago. Nov. 1-5, 1954. 


Basic Materials Conference and Ex- 
position. Philadelphia. June 12- 
16, 1955. 
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Compared to general purpose styrene—Lustrex 






Compared to other high impact styrenes—Lustrex 


Hi-Test 88 possesses up to 500% higher impact Hi-Test 88 has better resistance to flexural 










resistance, as indicated in this needle penetra- 
tion test. Weighted needle of Toughness Tester 
is tripped to fall on test samples... shatters 


fatigue (see demonstration above), finer surface 
gloss, and improved flow characteristics. It 


varies less in internal stress where there are 





disc made of general purpose styrene (right), 
only punctures disc (left) of Lustrex Hi-Test 88. 


adjacent thick and thin sections. Suitable for 





jobs involving lacquering. 














Now you can provide your product with a real 
competitive advantage . . . with a stronger, tougher, 
more durable material: Monsanto’s Lustrex Hi- 
Test 88 styrene plastic. Five times tougher than 
general purpose styrene, with superior resistance 
to strain and greater hardness, Lustrex Hi-Test 88 
also possesses good appearance—high surface gloss 
and good color stability—plus excellent moldability. 









For your Materials Data Book Basic engineering data 








For immediate information on how Lustrex Hi- 
Test 88 can help you improve the quality and sales 
power of your product, just use the coupon below. 


you'll want for your permanent file on materials. 





Includes physical properties and performance charac- 

















teristics, plus pertinent test information. Mail the 


coupon today for this valuable reference material. 


MONSANTO CHEMICAL COMPANY, Plastics Division, Room 2209, 
Springfield 2, Mass. 


Please send me a copy of your booklet, “‘Design for Sales,’ and technical 
data sheet on Lustrex Hi-Test 88 styrene plastic. 


MONSANTO |~-~—/ienas 


Company 


| K_ aA ® Acdress 


SERVING INDUSTRY... WHICH SERVES MANKIND City, Zone, State 























For more information, turn to Reader Service Card, Circle No. 496 
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WILL YOU News Digest 
os r - 3 - ST Plastisol Molds «= 


flexible-mold method quic kly accom 


to make another profitable Mew use Of |  tnthe winee ppatednly ot 


he technique is particularly 











nomical for use with prototype, ex 

DUREZ PHENOLICS > perimental, and contract models of 
= > } lexibl 

equipment. Potting with  flexibl 

—— molds is accomplished in the same 

two steps used in casting. However 





a master model of the potted assembl; 
is necessary to shape the cavity in the 
mold around the electrical or elec 
tronic assembly. The low shrinkag« 
of epoxy during cure insures a mini 
mum of strain on the part. Assemblies 





CA RECENT EXAMPLE ) 


and sub-assemblies such as rectifiers, 
transformers, antenna masts, deflec 
tion yokes and resistors have been 
potted by this method. 

















A new competitive _ sists the attack of moisture and electro- 


edgeinyourbusiness, lytic action, and withstands rugged Epoxy resin is poured into cavities 


a wider market for handling. It also has the attractive surrounding transformer in flexible 
your product, may glossy natural finish so familiar in radio mold. 
well be awaiting an and TV housings and other household 
original use of Durez phenolics. As articles molded of Durez. 4 
molding compounds or processing res- Almost unbreakable, highly resistant 


ins, these plastics are putting greater to heat, impact, electrical current, 
sales appeal into new or redesigned chemicals, and moisture, Durez mate- 


products almost every day. rials can help you turn the challenge 
This is what happened when the of these changing times to profit. Ex- 
manufacturer of a versatile new port- perienced molders in your area are 


able sump pump for the mass market ready to serve you. We will gladly co- 
decided on a molded motor housing, operate with our long experience 
pump housing, and handle. The Durez as phenolics specialists .. . Write 
material helps to hold the pump weight Durez Plastics & Chemicals, Inc., 1409 
down to less than five pounds. It ree Walck Road, N. Tonawanda, N. Y. 






MOLDING COMPOUNDS 


Structural, electrical, and 
chemical properties in 
many combinations. 


RESINS FOR INDUSTRY 


Bonding, casting, coating, 
laminating, impregnating, 
and shell molding. 


et ERE ET ORE AEE 


ogee I pr 





Imbedded assembly is popped out 
of flexible potting mold. 








PHENOLIC PLASTICS for the new Competitive Era (More News on page 226) : 


For more information, turn to Reader Scrvice Card, Circle No. 477 
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CHEMICAL ANALYSIS 


cust nallgeé tiict Nee Ss -sl 
Max .15% | 10% 
Max 2.00 1.42 

Max .04 .013 

Max .03 019 

Max .75 61 
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Rely on 


Crucible ACCUMET investment castings 
for dimensional and metallurgical accuracy... 


This intricately shaped aircraft instrument purpose steels, combine to bring you accurate 


part had to be held to rigid specifications both 
in size and in chemical analysis of the steel. 
That’s why Crucible ACCUMET® precision 
castings were used. For Crucible’s lost wax 
method of casting, and its long experience as 
the country’s leading producer of fine special 


castings of the highest quality. But the two 
tables shown below actually tell the story bet- 
ter than words can. They show how closely 
ACCUMET castings are held to original speci- 
fications. 

The next time you have a job where quality 
and close tolerances are needed, be sure to in- 
vestigate the advantages of ACCUMET pre- 
cision castings — call Crucible. 


first name in special purpose steels 


ACCUMET INVESTMENT CASTINGS 


5A years of \ Fre steclmabing 
CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REX HIGH SPEED * TOOL + REZISTAL STAINLESS * ALLOY * MAX-EL * SPECIAL PURPOSE STEELS 
Canadian Distributor — Railway & Power Engineering Corp., Ltd. 
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... because it’s 
properly alloyed 





... because it’s 


— Castings | : ‘a centrifugally cast 


can be more than con- 
ventional piping. Almost 










any roughly cylindrical shape 
can be cast centrifugally provided 
a straight hole through the center is 
allowable. In the casting machine the 
molten metal is thrown outward, making 
it impractical to cast solid. 


This Duraspun Screw Conveyor is typical of the 
unusual castings produced in our centrifugal casting 
department. On straight piping, our machines are 
capable of turning out pipes ranging in 2'2” to 31” OD 
and, according to diameter, up to 15’ long. 


If you are interested in superior castings — more uniform, denser and 
pocket-free castings — order centrifugal castings. Write us about your, 
requirements and we'll recommend the proper alloying elements to, 
meet your corrosive, high temperature, abrasive conditions. 


THE. DURALUT COMPANY 


t- Scottdale, Pa.-EasternOlffice: 12 East 41st Street, New York 17,N_Y 
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BDSA Publishing 
New Patent Guide 


The first of a series of seve; 
volumes on government-owned ir 
ventions is now available from th: 
Office of Technical Services, Unite 
States Department of Commerc 
The first volume, which covers th: 
field of instrumentation, marks thx 
beginning of a series intended to 
give further encouragement to 
American industry to take advant age 
of government sponsored technical 
research. 

Dr. A. M. Palmer, Chairman of 
the Government Patents Board. 
pointed out that government-owned 
inventions are available to industry 
on a royalty-free basis. The seven 
volumes of patent listings will make 
it a simple matter to locate govern 
ment-owned patents in almost any 
field. 

The first volume, Instrumentation, 
contains 775 listings classified under 
eight sub-groups. The six books 
which will follow later this year are: 
Chemical Products and Processes 
(1349 abstracted inventions), Food 
Products and Processes (265 ab- 
stracts), Metal Products and Pro: 
esses, Machinery and Transporta 
tion Equipment (658 abstracts) 
Electrical Apparatus (1920 ab 
stracts), Ceramic, Paper, Rubber, 
Textile, Wood and other Products 
and Processes’ (308 abstracts), and 
Ordnance (647 abstracts). 

Each volume lists Field Offices of 
the Dept. of Commerce and Small 
Business Administration which may 
be consulted concerning the avail- 
ability and use of the listed govern- 
ment patents. 

The book, Instrumentation, may 
be purchased from the Office of 
Technical Services for $2.00. The 
order number of the book is 111464, 
and must accompany any request for 
the volume. 


Big Ingots Tested for 
Heavy Press Program 


The 35,000-ton and 50,000-ton 
forging presses now under construc- 
tion for the Air Force Heavy Press 
program will get ingots commen 
surate with their size. Completion o! 
forging tests on 5000-lb 24S alumt- 
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in MOST IN ELECTRIC HEAT 
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TCE 
th: 
the 
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to 
ALC 
cal Selection... 

Over 15,000 types, sizes and 

ol Of" ratings fill most applications 
rd, oD fi , ae needing heat up to 1100° F. 
1ed / - STRIP HEATERS ail CARTRIDGE HEATERS 
try In straight lengths, formed or Installed in an instant in drilled 
ren “finned” for conduction or holes for heating dies, platens, 

ae convection heating. Industry's moving parts, rolls, molds, etc. 
KE rugged and versatile heat Types available for immersion 
rn source for many uses. heating in liquids. 
Lny 

: SHEATHED IN METAL FOR STRENGTH--INSULATED ELECTRICALLY FOR SAFETY ; 
}] +4 
ler : Engineering ... 
ks = 

; : Research, development and 
co: : , ‘ 

3 technical personnel provide a 
55 : vast reservoir of industrial 
od heating know-how. 
- ~ IMMERSION HEATERS TUBULAR HEATERS . 3 Snr* San 
‘la co 5 > 1 Es ee oth 4 
For heating water, oil and Straight lengths or tailored to bc 7 iw leg y,: 

3); other liquids. Wide variety of any desired shape. For heat- . 4 2 SSK <a 
ib- types and sizes for portable or ing liquids, solids or gases by SIN mad lis ? 
er, permanent installations, with conduction, convection or radia- , SS a 
chs or without built-in thermostats. tion. Many sheath types. cS Experience 7 es 
nd , 4 World’s largest manufacturer 


of electric heating units ex- 


of Your LOW COST SOLUTION Be Serey, 35 yeas of devin 


ing and manufacturing skills. 























ing h bi 1 ¢€ 
F to processing heat problems! @ 
Al- pice 
“il Chromalox Electric Heaters give you quick, on-the-spot heat for a Mim 
ay wide range of uses. They provide dependable, efficient, economical - 
of around-the-clock service in applications requiring continuous, accu- Service... 
he rately controlled temperatures. Thousands of plants in all industries 
4 3 ; Over 130 field engineers in 
> 5 have found Chromalox Heaters the low cost solution for heating 36 key cities give on-the-iob 
‘7 : liquids and gases; for heating dies, platens, moving parts; for super- assistance and counsel. 
heating steam and pre-heating oil; in fact—for almost every industrial 
application using heat. © 1-74 
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C- , i : Catalog 50 is a storehouse of valuable 
SS : § bochnit W77 for balm Us : err |] informati d data on many of th 

' He M Lb 4 | / TV. 15,000 Siauiaiee iets Heating Unite. 
of EDWIN L. WIEGAND CO Write today for your copy. 

i- § 7523 Thomas Bivd., Pittsburgh 8, Pa. il 
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Thompson Precision-Engineers 
Light Metal Castings for 
All Industry 


HOUSEWIFE using her gar- 

bage disposer unit and a bus 
driver threading his way through 
traffic have one thing in common 
—both count on Thompson. The 
garbage disposer unit and the bus 
are each improved by precision- 
engineered castings made by 
Thompson’s versatile Light Met- 
als Division. 

The housewife’s garbage dis- 
poser uses several parts manufac- 
tured by Thompson, including the 
housing—the bus uses several pre- 
cision-engineered parts, includ- 
ing pistons. 

Garbage disposer housings and 
bus engine pistons are but two 
of the many light, strong, durable 
castings designed, developed and 
manufactured by Thompson for a 
long list of diversified customer 
uses. Today Thompson is produc- 
ing light metal castings for such 
products as washing machines 
and jet planes, outboard motors 
and tractors, automobiles and in- 





dustrial engines; ice scoops and 
aircraft engines. 

Behind this ability to aid all 
forms of industry are over 50 years 
experience in research and manu- 
facture of precision metal parts. 
Regardless of your product, if you 
use Castings, Thompson's creative 
engineers will gladly show you 
where and how you can simplify 
your operations and save on costs 
with Thompson Light Metals 
Castings. 


For a detailed description of the 
Thompson Light Metals facilities 
which are available to you, send 
for your free copy of ‘Creative 
Castings.” Just write to Dept. 
MMM, Light Metals Division, 
Thompson Products, Inc., 2269 
Ashland Road, Cleveland 3, Ohio. 


You can count on 





LIGHT METALS DIVISION 


2269 Ashland Rd. «+ Cleveland 3, Ohio 
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228 





News Digest 








5000-lb ingot is forged into 30-in. 


cube on 7000-ton press. 

num alloy ingots indicate that the 
big ingots are sound and are of a 
quality equal or superior to those of 
more conventional weights. 

The 5000-lb ingots were cast by a 
modified direct chill casting process 
at the Department of Metallurgical 

Kaiser Aluminum and 
Chemical Corporation. The forging 
test consisted of shaping seven 24S, 
32 in. dia 70 long as-cast ingots 
into plate blooms 13 by 24 by 85 in. 
A total of 13 forging steps formed 
the blooms for rolling into heavy 
plate. 

To prepare the ingots for forging, 
they were heated to 700 F over a 
period of 30 hr and soaked at tem- 
perature for 12 hr. The tests utilized 
1 7000-ton hydraulic steel forging 
press at U. S. Steel's Homestead 
works. 

The first forging operation pressed 
the ingots into barrel shaped pieces 
36 in. high. In three more steps each 
piece was cross worked at right an- 
gles, resulting in a 30 in. cube. At 
this point, a die change was necessary 
due to the small size of the press. 
Total press time per ingot was about 
90 min, with the die change at the 
half way point. 

Large aluminum ingots are difh- 
cult to produce due to segregation 
and shrinkage problems. Observers 
of the test forging of the 5000-Ib in- 
gots concluded that the success of 
the test was due to a large extent to 
the soundness and good metallurgical 
structure of the material. The success 
of the first attempt to forge alumi- 
num ingots of this size marks an 
important step in making satisfactory 
materials available for the giant 
presses which the Air Force hopes to 
use to produce stronger and larger 
aluminum forgings for aircraft struc- 
tural uses. 
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Rubber and Fiberglas moldin 


Plastic and rub k 
extrusions 


Metal 
stampings 


Vibration and shock 


General’s design and development engi- 
neers translate your problems into finished 
products in modern, completely equipped 
plants...the whole job—from the drawing 
board to the final shipment—is handled as 
a package assignment. This service in- 


cludes tool and die-making facilities, self- 


SATIRE aetel Pada Clon a 


WABASH INDIANA 




























| 
| 
| 
| 
| Name_ 
| 
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designed molding and extruding machinery, 


and a full-scale quality control safeguard at 
every phase of manufacture. 

W hy not lookinto our successful record on 
motion control products, extrusions, mold- 
ings, stampings and special units? For fur- 


ther information fill out the coupon below. 


* From Plans to Products uw Plastics and Rubber 


The General Tire & Rubber Company 
Industrial Products Division 
, Indiana 


[| Complete products and services (Form 4252) 


[|] Vibration products (4240) [| Moldings and Extrusions 


| | Have your representative contact us 


eee Eee 


Street City State 
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W ould a superior coil spring Reflectoscope set up for automatic 
‘ production testing. 
solve your design problem? 
[-§ De Cy , Ultrasonic System in | 
Springs | 
° : + 
; ; Production Testing | 
have an impressive : | s 
ss An automatic ultrasonic testing 
record of superior performance system integrated into jet engine pro- 
duction lines is expected to result in 
great economics for the Allison En 
* High strength It is known that beryllium vine Division of General Motors — 
* High copper does have certain inherent The new installation consists of a 
* rou sa advantages for some applications. Sperry ultrasonic Reflectoscope Cons 
niformity Th age ts pei” 
But 1S eitlusive hest-tveation trolled by digital automation equip 
* Reduced set ; ment. Like other automation set-ups, | 
and drift techniques in spring-forming have thie one tno has 4 name —SIMAL— | 
* Close magnified and multiplied these which is short for sonic inspection 
tolerances advantages. From jet aircraft to measurement and control. While the 
* Long refrigerators, billions of I-S BeCu test equipment iS primarily intended 
endurance life ibis tawe ten weil tes hale to inspect jet engine rotor forgings, 
} Genin : . = the $300,000 system is not a single 
po are pane sa ormance—and the resulting purpose m achine: it can be pro- 
<i economies in cost and labor. grammed by means of punched tape 
—— to handle a variety of parts and 
comes hapes. In its initial installation, tl 
temperatures . “ shapes. n its initial insta ation, he 
+ Call it difficult? Then call I-S . . . equipment will probe forgings for 
aeeeet d defects before expensive machining 
inspection an From design conference—to prototype—to finished hacine 
assembly costs — egiNs. | 
production . . . I-S’ exclusive facilities and the spe- Parts under test are submerged in 
* -_" os ‘ ; . : 
Pia inti cialized ability of our engineering staff are available water on a circular turntable. Se- | 
to help solve your challenging problems. quence of testing is programmed and F 
results recorded on a polar graph. a 
The scanning machine consists of a fF J 
Like many other leading manu- rectangular tank having a turntable fy 
facturers, you will find that these in the bottom and horizental ways at : : 
I-S facilities can make significant the top. A rigid carriage slides on ir 
improvements in your manufac- the ways and is positioned horizon- | cl 
turing processes, and in your sale tees foc ik -amatier | 
product. And they most likely ally Dy & Mad Xrew. A 
will save you money. One thing second carriage carrying the scan- 
is certain . . . it costs nothing ning head slides on vertical ways 
ro Cempere. affixed to the horizontal unit. | 
, But it may cost considerable, By continuously rotating the turn- 
/ e ° 
For more information on BeCu Springs, ope Bh table and varying the horizontal, ver- 
write today for your free copy of tical, and angular position of the 
yee hedged et Ko For elec- scanning head, the specimen is com- 
ron . . 
a a ae pletely scanned by ultrasonic beams 
from a quartz crystal transducer : 
. * . . 
nstrument pecia ties CO. Inc mounted in the scanning head. The - 
, ‘ transducer transmits short bursts of Hew 
224-H BERGEN BOULEVARD, LITTLE FALLS, NEW JERSEY ultrasonic sound at 5,000,000 cps. 
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Flanged and dished heads made by Claymont are 
available in sizes from as small as 9 inches to as 
large as 19 feet in overall diameter; and in gauges 
from %-inch to 6 inches. They can be supplied 
in carbon steel, alloy steel or with stainless steel 
cladding. 


All carbon and alloy steels are the product of our 


Claymont Steel Products 


Products of Wickwire Spencer Steel Division « The Colorado Fuel and Iron Corporation 


Abilene + Albuquerque + Amarillo + Atlanta + Boise + Boston + Buffalo + Butte - 
New Orleans + New York + Oakland + Odessa + Oklahoma City + Philadelphia - 


CANADIAN REPRESENTATIVES AT + Edmonton + 
Other Claymont Products . . . Carbon and Alloy Steel Plates + Stainless-Clad Plates + Manhole Fittings and Covers + Large Diameter Welded Steel Pipe + Flame Cut Steel Plate Shapes 


Chicago + Denver - 
Portland + Pueblo + 


Casper « 
Phoenix « 


own open hearth furnaces—closely and completely 
controlled to meet customers’ specifications. 


We are also prepared to handle head-forming opera- 
tions on both ferrous and non-ferrous metal supplied 
by the customer. To order, write or call Claymont 
Steel Products Department, Wickwire Spencer Steel 
Division, 813 West Street, Wilmington 99, Delaware. 





2576 


Detroit + El Paso + Ft. Worth » Houston + Lincoln (Neb.) + Los Angeles 
Salt Lake City » San Francisco + Seattle + Spokane + Tulsa + Wichita 
Toronto + Vancouver + Winnipeg 
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chine. The water serves as 

cient conductor of ultrasoni 
between search unit and part unde; 
going inspection. 





Scanning passes in controlled gs 


oe: ait - 
} ——— : he nn quence probe the entire vol of 
| ee al a the specimen. Unwanted discont; 
ae —~ nuities within the material reflect th 
Lee f 
q TAN TE ultrasonic sound, and the recording 
g ti —-— y +—— mechanism indicates the position and 
|) | {\ | 12 type of defect on the chart. 
if + i ’ iF i . — s 
| ° vas +t ri yey ee Control of the sec 8 nce of scan 
Wat as, —. ; | te — | | YT ag 4+ _— ‘ ’ Soa 
SN \ Pia — ning is fully automatic. Each required 
{ | } j Y | | SSSs= : Ps 
| LL } | — motion of the scanning head—hor; 
A Ss as } } é ; 
‘ { ; 
1 PU at zontal, vertical and angle of inclina- 
| j ! j 
Pyrat | tion—is provided by a servo-motor 
| ' LS eee 


v n leila to an array of holes punche 

ina ey tape. A scheme which pro 
Best Way vides 12 holes for each function of 
the scanning machine provides a pes 


to Piate it is sible 4096 “positions” tor each 


servo-motor. In all, 60 holes are 
Va cS Us Us ry Cc oO ati ry Gg punched in_the tape for each scan 

ning pass. The servo-motors and con- 
trol automatically go into action to 


because it’s faster, “program” horizontal, vertical, and 


angular positions of the scanning 
costs less head, turntable speed for rotating « 
specimen, ultrasonic power level, ¢ 

four other control functions necessary 
to operation of the machine. Any 


Vacuum coating gives plastics or metals a mirror- : : 
number of required scan lines can 





bright finish that’s right for every decorative use. be programmed by punching hol 
; ; lines on the tape. First commercial 
And it’s faster, easier and much less expensive | use of the machine will require 15 


min to test thoroughly each piece 
but, if required, the machine is capa 
ble of two hours of continuous and 


than any other plating process. 


In minutes you Can get a truly bright plate, automatic testing. 
A recorder makes a _ continuous Pum 


with aluminum, copper, gold, silver, or almost 


plan view of the results of the ul- “Sur 

any other metal. Materials costs are negligible: trasonic.test winile the scamming, pro li, 

cedure advances. The recorder con- eyli 

a pound of aluminum covers 25,000 square feet. sists of a rotating table holding 3 lowe 
paper chart, 28 in. in diameter, and 

Cost of an NRC Vacuum Coater is low. Write a fast-acting recording pen. The 1 — 

sulting permanent record shows i! tO 

now for a copy of the NRC Vacuum Coater ultrasonic echo signals amplified sure: 

; from the search unit. Test results can pro 

bulletin. be interpreted while in process and slit 


can be filed for reference. 
All operations of the apparatus ar¢ 














At St 
vested in the electronic console. A' < 
this station an operator can con tro! \ ul 

OW 
the machine either manually of | 
nee! 


switch to automatic testing. All ul: 
trasonic echo signals are indicated 


National Research Corporation 


Equipment Sales Subsidiary: on a cathode- ray tube to provide vis- 
NARESCO EQUIPMENT CORPORATION ual monitoring. ber oman r. 
160 Charlemont St., Newton Highlands 61, Mass. porates . Sperry Ref ectoscope + 


basic part of the complete system 
OFFICES: PALO ALTO, CALIF. * CHICAGO © CLEVELAND * NEW YORK CITY 
PHILADELPHIA (More News on page 234) 
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finished part cold-extruded in one piece 
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ed 
rl 
; / 
z at Less cost: 
ed 
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0! 
adage steel parts like this 
= can be mass-produced —at 
’n- less cost—by the new Mullins 
to ° 
io Koldflo* process. These extrusions 
ng are finished —no machining or 
he a i ; P 
nd fabricating required. Now, with 
At) a Diameter: 134 inches fewer manufacturing limitations, 
ny a aid ¥ 
an -» a Tolerance: +.001 inch you can design cylindrical parts 
le , Surface: 60 microinches h st 
“I | hotter the way you want them — with- 
1 out compromise. If you require 
ce - . e ° e 
DA Here is what designers say about precision parts, in high volume, 
nd Koldfio extrusions: call the nearest Mullins office 
aus Pussy eniatiebes etwas today for engineering appraisal. 
ul urtace finish and tolerance on our Write for your copy of the new 
r0- main pump body are critical. Your , 
yN- cylinders meet specifications at 16-page bulletin, “How Would 
Zz lower cost.” 
) ’ = 999 
® You Tool-up to Make an Egg: 
™ 7 
“i Auto manufacturer says: Trade Mark 
sad Our application involves high pres- 
a sures. One-piece Koldflo extrusions 
er provide assurance of required 
” strength, at a saving.” 
are 
At Steel products manufacturer says: 
rol Surface finish, close tolerance and 
of low cost all important. Your design 
ul- meets Our requirements,” DIVISItOn 
ted 
re LLINS MANUFACTURING 
or- CORPORATION 
he DISTRICT SALES ENGINEERING OFFICES ——— my 
New York Detroit Chicago SOLA, y Ne ALO” 
” Fifth Avenue 18268 James Couzens Highway 332 South Michigan Avenue 
Pj : Pennsylvania 6-2773 Phone: Diamond 1-1490 Phone: Harrison 7-3725 Phone — Salem 8771 
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To Survey Plastics 


Used in Housing 


A broad survey of the usefulnes 


of plastics as a material for housing 
will be the subject of a one-yeq, 
research program now in organiza 


| tion stages at the Massachusetts Ip 
| stitute of Technology. 


Dean Pietro Belluschi of M.LT’s 
School of Architecture and Planning 
announced last month that a grant 
of $10,000 from Monsanto Chemica] 
Company will support the one-year 
project. A committee of five mem- 
bers of the M.I.T. faculty is super- 
vising the study. 

R. K. Mueller, Monsanto vice 
president and general manager of the 
firm’s Plastics Division, said the 
grant was made to expand the indus 
trys knowledge ‘‘of the proper and 
sound use of plastics in home design 
and to avoid misapplications. The 
project should uncover new concepts 
of plastics as a material for housing 
design, as well as beneficial guides 
for the plastics industry in develop 
ing appropriate applications for its 
versatile products in this field.” 





















Cut 
costs, speed 
inspection, with 
understage 
illumina- 
tion 


Bausch & Lomb BENCH COMPARATOR 

Save every way! No costly holding fix- 
tures needed for most work. No time-wast- 
ing set-up. Easy operation quickly provides 
vivid screen image, reveals costly produc- 
tion errors. Micrometer stage (optional) 
reads to .0001”. 














Bausch & Lomb CONTOUR 
MEASURING PROJECTOR 


Quickly, easily shows 
Sharp silhouettes or de- 
tailed surface views on 
18” screen... for inspec- 
tion, comparison, or high- 
est precision measure- 
ments. Linear readings to 
0001”; angular, to 1 min- 
ute of arc. 


Dean Belluschi also pointed out _ 
that the survey would emphasize ex 
isting applications in which plastics 
have proved successful and new ap 
plications which are definitely sound 
“We expect,” he continued, ‘that 
this study will yield illustrative ma 
terial in the form of creative sug 7 


gestions for the use of manufactu 














Bausch & Lomb 
TOOLMAKERS’ MICROSCOPE 


Quickly measures or in- 
spects opaque or transpar- 
ent objects of any contour. 
Linear readings to .0001”; & 
angular, to 1 minute of arc. 


SOLD AND DISTRIBUTED EXCLUSIVELY BY 
THE DoALL COMPANY For full informa- 
tion call your local DoALL Sales-Service 
Store, or write: The DoALL Company, 
254 N. Laurel, Des Plaines, Illinois. 


ers, fabricators, and designers. 
The project, Dean Belluschi said 
will study plastics of all sorts as well 
as certain other building materials 
The research will proceed on the 
basis of the various functional prob- 
lems of housing constructions and 
decoration in which plastics may pla\ 
a part—foundations, floors, walls, 
partitions, roofs, windows, doors, 
storage closets and cabinets, mechant- 
cal equipment and services, furnish 
ings, and decoration. In each case 
the purpose will be to consider how 
new plastics may be more effectively 
used, in current practice as well as 
BAUSCH G KO) 83: in long-range trends. 
The new research project will be 
SINCE 1853 guided by an advisory committee 0! 
| which Professor Burnham Kelly 0! 
the M.I.T. School of Architecture 
and Planning is chairman. 
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THE HOW, WHEN and WHERE 


of Spencer If you need air for heat treating, or large volumes of air for cooling, 


drying, or chemical agitation, you need these two new Spencer Data Books. 

T b A ; a No. 107-C The Turbo Compressor Data Book gives a wealth of experi- 

Ur O If ence in pneumatic engineering, including orifice equivalents, equalization 
of pipes, effect of pressures and altitudes and friction losses. 

No. 126-A describes the Spencer Turbo-Compressor, lists more than 

160 standard capacities from 1/3 h.p. up, including electric, gas engine, 


turbine and belt driven units. 


With these books, you can apply Spencer Turbos to any of the more 
than twenty industrial uses illustrated and described. Much of this informa- 
tion is new. Ask for your copies now. 





440-A 


35 TO 20,000 C.F.M.; 4 OZ. TO 10 LBS.; 1/3 TO 1,000 H.P. 















THE SPENCER TURBINE COMPANY °® HARTFORD 6, CONNECTICUT 


SPENCER 


HARTFORD 
* For more information, turn to Reader Service Card, Circle No. 350 
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Here are cross 
magnification). 


Via 


Are you getting ILEFLON’ 
with no porosity 


sections of two Teflon#uds which were dye-tested for porosity... (x 12 
The Fluoroflex-T rod (left) shows no capillary absorption of dye. It makes 
more stable insulation than the rod at right where porosity has enabled dye to penetrate. 





Non-porous FLUOROFLEX®-T vod, tube, sheet 
assure optimum electrical stability in parts 


At its optimum electrical values, Teflon is virtu- 
ally the perfect dielectric material for UHF use. 
If, during extrusion or molding, however, a high 
degree of porosity results, dielectric strength, 
power factor and dielectric constant are bound 
to be affected. That’s because porous insulation 
means absorbent insulators. 

As the above photographs show, Fluoroflex-T 
is non-porous. This is achieved in two ways. (1) 
By processing on equipment especially designed 
to compact Teflon powder to the critical density. 
(2) By not bleaching out Teflon’s natural spot- 
ting at the expense of optimum density. 

Fluoroflex-T products are also stress relieved. 
Result: Non-porous rods, tubes, and sheets that 
not only give greater electrical stability but also 
dimensional stability and fewer rejects in ma- 
chining. Write for Bulletin FT-1. 


* DuPont trade mark for its tetrafluoroethylene resin. 
® Resistoflex trade mark for products from fluorocarbon resins. 


RESISTOFLEX 


corporation 
Belleville 9, N. J. 


SPECIALLY ENGINEERED FLEXIBLE RESISTANT PRODUCTS FOR INDUSTRY 


For more information, turn to Reader Service Card, Circle No. 514 
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Aluminum Sheat hing 


by Direct Extrusion 


Production facilities for 


LITECt- 


extruded aluminum-sheathed cables 
will be set up by Genera Cable 
Corporation in one of its East Coag 


plants, company officials hi. 


ve re- 
vealed. The firm has completed ar. 
West ( rerman 


press manufacturer to purchase an 


rangements with a 


aluminum extruding press of the type 
now in commercial use in Europe for 
extruding aluminum over insulated 
cable cores. 

Several thousand miles of alumi. 
num sheathed cable are now in use 
in Europe, and it is considered an 
established product well out of the 
experimental stage. 

In the U. S., aluminum has been 
recognized for years as a promising 
material for cable sheath because of 
its light weight, corrosion resistance 
and high mechanical strength. How- 
ever, the complicating factors of high 
temperature and pressure in the ex- 
trusion process has hindered develop- 
ment of direct extrusion methods for 
covering cables. Various expedients 
have been tried, such as seam weld- 
ing an aluminum strip around a 


cable, threading the cable through 
an oversize tube and subsequently 
drawing the tube down tight over 


the cable. Several hundred miles of 
aluminum cable made by these pro- 
cesses has been used in the U. » and 


ha 
ilaS 


given gratifying results. 
General Cable officials predi t that 
the direct extruded aluminum cable 
will result in new designs of ver 
high voltage overhead cables, lighter 
communication cables for aerial in- 


stallations, improved coaxial cables. AS C 

and quite possibly longer spans, weld 
which would lower construction costs 

for cross country installations. rate] 

all r 

€xce 

a « ° ° beca 

Friction Materials | 

out, 

Laboratory Opened § cfc 

A laboratory devoted exclusivel) tual] 


to research, development and testing 
of friction materials has been opened I 
by the Johns-Manville Corporation 


Vear 
in Manville, New Jersey. The new peal 
laboratory, the largest of its type, the | 
equipped to test and produce in pilot steel 
plant quantity a wide range of [ric ce 

MATERIALS & METHODS SEP’ 
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Use CLEVE-WELD Process Welded Rings 


—all ready for finish machining! 


AS COMPARED with other methods, this roll-and- 
weld process is able to produce preshaped, accu- 
rately dimensioned blanks that often do away with 
all rough machining and the expense of much 
excess metal. These blanks are stronger, too, 
because they have continuous grain flow through- 
out. Since they’re practically free of subsurface 
defects, rejection of nearly completed parts is vir- 
tually eliminated. 


Blanks of rectangular cross section, such as ring 
gear blanks and motor or generator shells made by 
the Cleve-Weld Process, are rolled from plain bar 
steel then welded 


Send for our 28-page brochure describing the 
Cleve-Weld Process and illustrating our special 
facilities for serving you. And be sure to check with 
us on your needs for steel blanks from 6 to 48 inches 
in diameter and up to 2% inches in thickness. Write 
THE CLEVELAND WELDING COMPANY, 
West 117th Street & Berea Road, Cleveland 7, Ohio. 
(Subsidiary of American Machine & Foundry Com- 
pany, New York). 


The CLEVE-WELD)/Process 


for lower-cost circular V/ steel parts 


"For more information, turn to Reader Service Card, Circle No. 426 
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a eTteR MATERIAL 


for DEODORIZATION 


A New Absorbent Ceramic 


for Aromatic Impregnation 


Will gradually release ab- 
sorbed liquids or impreg- 
nated perfumes by evapor- 


ation 


Can be molded in various shapes to suit customers’ specifications | 


* 





* 





_ a better METHOD 


Strong 
Clean 


Economical 


Widely used and accepted 
in odor control devices and 


deodorization machines. 


We invite your inquiries. Samples sent on request. 


PORCELAIN COMPANY 


39 Muirhead Avenue «+ Trenton 9, N. J. 





For more information, turn to Reader Service Card, Circle No. 494 
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W orld’s largest inertia dyna 


omete! 
recently installed in Johns-Manville Re. 
search Center, can duplicate the mox 
extreme braking conditions of transpor. 
tation and industrial equipment. Th, 
200-ton machine develops up to 100,00) 
ft lb of braking torque—more than 
twice as much as is encountered in th 
most severe braking requirement in ae. 
42.000 ft Ib of the 


transport. 


tual use today, the 


(lobemaster 


tion materials used in industry as 

brake linings and clutch facings 
Dominant among the _ testing 

equipment installed in the new | 


iS a ZUU-TON Inertia type ivnamome 
o ~s mio > >ct “ 
X > ir , > ne » i 
- f 
Ke linings an tri yf 
| . > - 
naer con ons exceeding h 
| - ]  - - 
to De encountered in actual use, now 
— 
r in the near future. ihe machine 
Tc ° - rant . 
pe alcs . ~ * 4s 
ind powers, and can reprod 
lstian a Le ae ninoc 
cOnaItie iiS unce! Which i ak. Adal ge 
operate in high speed aircraf lov 
: 
_ eet - thre +h ry vin’ 
speed heavy torque earth moving 
: i 
B= 
nacninery. 


The dynamometer is driven by ¢ 
500-hp variable speed electric motor 
and contains a variable weight fly- 
wheel which can give inertia loadi ings 


from 150-slug ft sq to 6750-slug 
c f ~ . +c rs c Ino f <¢ 
sq in increments of 50 slug It 54 


A gear reduction unit provides tw' 
ranges of speeds—O to 300 rpm for 
low speed high torque test and 0 to 
1500 for higher speed applica tions 
Maximum brake torque is 100,000 ft 
lb and maximum kinetic energy 0! 
the unit is 51 million ft Ib. The 
machine is electronically controlled 
and records test information on 

four channel oscillograph ana an 
oscillograph movie camera comoina: 


tan Rt, Ss seme fn god hiee 
LiULi which iS afrangeda i ita 
speca temperature variations 
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Electroplates Nickel 


On Raw Aluminum 


w process for nickel plating 
Juminum has eliminated use of an 
ediate bonding material. The 


inte 
technique is reported to materially 
strengthen the aluminum in addi- 


tion to providing an erosion resistant 
surface. 

Developed by Bart Laboratories of 
Belleville, New Jersey, the electro- 
plating process results in deposits of 
nickel directly on raw or anodized 
aluminum which provide a surface 
that is resistant to erosion, pitting, 
gouging and corrosion. When ap- 
plied in a thin layer to both surfaces 
of aluminum sheet, the coating 
strengthens the aluminum without a 
significant increase in weight. The 
process provides a uniform protective 
nickel on both interior 
and exterior surfaces of intricate 
shapes, such as machined parts or 


coating of 


astings. 

S. G. Bart, President of the Lab- 
oratories, Claims the new electroplat- 
ing process solves one of the major 
problems in coating aluminum with 
nickel by eliminating intermediate 
materials such as copper or adhesive 
cements. The nickel aluminum bond 
has been considered impossible for 
practical purposes. 

The nickel aluminum bond is 
strong, is not subject to separation at 
high temperatures, and coated stock 
can be bent, sheared or drawn. The 
ductile and pore free. 
Wide thickness latitudes are possible, 
as well as variation in the character- 
istics of the deposited nickel. Hard- 
ness is controllable over a wide 
range, from 150 to 550 Vickers. If 
needed, the nickel can be deposited 
in layers of varying hardness, with 
a soft layer against the aluminum 
tor resiliency and a hard outer coat- 
ing tor erosion resistance. 

The new process is expected to in- 
crease the service life of parts sub- 
ject to extreme corrosion and erosion, 
such as propeller blades of water- 
based aircraft. 


coating 15s 


Pilot Metal 
Plant Planned 


stinghouse Electric Corp. broke 


80. od recently for construction of its | 


E 


SE 
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When youre looking for 


a material with unusual 


COMPRESSIVE 
STRENGTH... 


LL, 


MICQITO is basic! 
















Pound for pound, lightweight MICARTA offers compressive strength greater 
than that of structural steel. It is a tough and resilient basic material . . . a 
solid, yet workable plastic. MICARTA soaks up impact and vibration. It 
swallows sound. It resists moisture and corrosion. Where can this wondrous 


material solve a problem for you? Use the coupon for the complete story. 
J-06581 


you can 6€ SURE...i¢ ns Westinghouse 





Westinghouse Electric Corporation, Trafford, Pa. 


Inthe MarineIndustry MICARTA Micarta Division, Attention: L. A. Pedley 


is serving in applications like Sir: (Please check one) 


propeller shaft bearings, pump 


__| Please have your representative call 


rings and pintle bushings. __} Please send me complete facts 


| 

| 

| 

| 

| 

| on MICARTA 
: Name 

: Company 
| Address 
| 

| 


City State 












































Avoid the costly mistake of using the wrong 
containers, baskets, trays or fixtures—call the 
Stanwood man in your locality. He'll see you 
promptly with the cost cutting facts—what- 
ever your heat treating or parts handling job. 


CALIF., Hollywood 28—Lloyd J. Bohan, 1680 N 
Vine Street, Phone Granite 8367. 

IND., Indianapolis 1—William McAtee, 626 N. 
DeQuincy Street, Phone Irvington 1483. 

MASS., Brookline 46—Harry I. Dixon, Metallur- 
gical Products Co., 1199 Beacon Street, Phone 
Longwood 6-8093. 

MICH., Detroit 21—Carl H. Schmidt, 2405 W. 
MeNichols Rd., Phone University 1-4200. 

MINN. St. Paul 4—A. A. Gustafson, 2580 Uni- 
versity Avenue, Phone Midway 7630. 


RETORTS BASKETS 


For more information, turn to Reader Service Card, Circle No. 461 


As Near As’ 


TRAYS 





i = IP 


Your STANWOOD 
Sales Representative 


for Containers — Fixtures —— Trays 


N. Y. City 1—P. B. Steele, 254 W. 31st Street, 
Phone Longacre 5-5296. 

N. Y., Syracuse 2—J. R. Stewart, 300 University 
Bldg., Phone 2-9686. 

OHIO, Cleveland 2—Charles Plant Jr., Alloy Sales 
& Service, 8905 Lake Ave., Phone Melrose 
1-1018. 

OHIO, Dayton—Fred. L. Stork, 808 Wellmeier Ave 
Phone Madison 1595. 

PENNA. Pittsburgh 19—R. A. Schmidt, 404 
Frick Bldg., Phone Court 1-2310. 

TENN., Memphis 7—Eugene S. Craig, 1101 Pop- 
lar Avenue, Phone 2-5777. 

TEXAS, Houston 4—M. K. Griggs Co., 2801 San 
Jacinto, Phone Atwood 2261. 

WIS., Milwaukee 2—Robert M. Onan, Colby-Ab- 
bott Bldg., 759 N. Milwaukee Street, Phone 
Broadway 2-5285. 


CARBURIZING FIXTURES 
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Doors Open 8” Above Belt! 


One S&W ’’A”’ Type Furnace now used to 
bright copper braze stainless steels has 
8’’ clearance above belt — contradicting 
usual belief that working height of con- 
stantly opened furnace doors must be 
less than 3” to get bright work. Ask 
about other ingenious installations. 






























S&W “A” type furnace used in conjunction with S&W 
Ammonia Dissociator. Low openings at both ends 
prevent infiltration of air, seals gases in furnace. 


“A” TYPE CONVEYOR FURNACE 


In producing brazed or annealed work with a bright surface finish, you can sharply cut operating 
costs by reducing atmosphere volume required. With this S&W full muffle wire mesh conveyor 
belt furnace you get uniform high quality production, combined with lower operating cost than is 





possible with conventional straight-through 
type furnaces. Of special interest to stainless 
steel processors, it is particularly suited for 
such high production heat treating operations 
as bright annealing, bright hardening, bright 
brazing and case hardening. Ask for our inter- 
esting data on how this cost-cutting S&W fur- 
nace is currently used to do better work at 
lower cost. 

Write today for details on S&W Full Muffle 
“A” Type Conveyor Furnaces. State your 
regular requirements — we'll advise without 
obligation. 


SARGEANT & WILBUR, INC. 
181 Weeden Street, Pawtucket, R. I. 





Complete Line of Electric and Fuel-Fired Furnaces To Meet Every Industrial Need 
Atmosphere Generators * Ammonia Dissociators * Gas Conditioning Equipment 


For more information, turn to Reader Sevice Card, Circle No. 390 
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new multi-million-dollar met 

at Blairsville, Pa., it was as 

by Warren M. Trigg, plant 1 

The main purpose of the new plan 
will be to bridge the gap between 
research and the commercial applica 
tion of metals in the electrical ip 
dustry. 

This plant will provide equipment 
for the basic metal working processes 
of melting, forging, hot-rolling, cold. 
rolling, conditioning, pickling and 
heat-treating. In addition, facilities 
for the newer foundry techniques of 
investment casting and_ shell-mold 
casting will be installed. Also pro- 
vided will be equipment for limited 
manufacture of powder metal parts 

Mr. Trigg pointed out that metal. 
lurgical advances have made pos. 
sible much of the recent progress in 
the fields of jet propulsion, atomic 
power, and electric power genera- 
tion. “The future requirements for 
improved metals,” he said, “have 
pointed to the necessity for increased 
efforts in this rapidly advancing 
field.” 

Twenty years ago steam turbines 
were being built to operate with 
steam temperatures of about 800 F 
and pressures of about 1200 Ib. New 
units now are being designed for 
1100 F and up to 4000 lb pressure 
Metals had to be developed to with 
stand these higher temperatures and 
pressures before the generator ad 
vances were possible. 

“Evidence of what  has_ been 
achieved is apparent,’” Mr. Trigg 
said, “when you look at the great 
increases in size and speeds of gen- 
erators. The largest 3600 revolutions 
per minute machine 20 years ago 
was less than 25,000 kw in capacity. 
Today Westinghouse is working on 4 
generator of 2606000 kw capacity. 
That’s progress.” 

In the field of military equipment 
jet aircraft engines are continually 
getting bigger and hotter. The 
science of metallurgy has provided 
a complete array of new alloys and 
metals that will withstand the severe 
conditions imposed by these new 
designs. New techniques of melting, 
casting, welding and powder press 
ing have made available new means 
for shaping parts that have solved 
many fabricating problems. | 

The rapid increase in electric 
power consumption per capita in the 
United States, plus the rapid popula- 
tion growth, forecasts a shortage 0 
energy resurces in the not too dis‘ant 
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Remington. Flan. 


BETTER BUSINESS METHODS 


For 
Through 


Greater Profits 
Lower Costs 





Business Volume... Up 135%! Number of Items 


oe 


Stocked... Up 66%! Inventory Clerks... Up 0%! 


These are the actual results Will 
Ross, Inc., of Milwaukee has 
achieved with mechanized inventory 
control. Robot-Kardex, the tool for 
push-button visible record keeping, 
puts any card of its 4000 card capac- 
ity at the operator’s finger tips in 


New Ways to Simplify 
Personnel Work 


MORE EFFICIENT 
ADMINISTRATION...TIGHTER 
CONTROL OVER ALL 
PERSONNEL ...REFERENCE 
TIME CUT TO SECONDS! 


One Company now finds it takes 
only a few seconds to find wanted 
facts about any one of its 5000 em- 
pl ees! What’s more all pertinent 
information is visibly signalled so 
that even such things as in-grade 
pay increases are handled automati- 
caliy by clerks...thus relieving 
plant supervisors of the necessity of 
keening and watching records... 
anc assuring greater accuracy with 
mu) less clerical effort. 

‘eviously, the personnel record 
for -ach employee of this company 


For more information, turn to Reader Service Card, Circle No. 346 
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an average time of 4 seconds. And, 
because electricity does the work, 
there’s less fatigue, less turnover, 
faster posting and higher morale. 
For the detailed story of savings at 
Will Ross, and literature on Robot- 
Kardex, circle CH947 and KD 505. 





(Union Bag & Paper Corp.) con- 
sisted of an ordinary file folder. 
Reference required its papers to be 
leafed through until the proper 
sheet was found, leaving its contents 
disarranged. All this was changed so 
easily by adopting sturdy Classifile 
Personnel Folders fitted with space- 
saving patented Kompakt fasteners, 
which permit segregation of papers 
in convenient classifications and lock 
every record securely in place. 


Information Visibly Signalled. Even 
more important, all pertinent infor- 
mation of personnel records at 
Union Bag, is easily and quickly 
posted to the Kardex visibly sig- 
nalled record, before it goes to the 
folder. Hence, the Kardex at all 
times reflects, at a glance, a com- 
plete picture of what is in the file, 
and makes it available for instan- 
taneous reference and use. 

All personnel folders at Union 
Bag are housed in Remington Rand 
certified insulated Safe-Files*.. . 
and all Kardex are certified insu- 
lated Safe-Kardex...assuring pro- 
tection from the ravages of fire. 

Get the full story, ‘““How Reming- 
ton Rand Systems Simplified Per- 
sonnel Records at the Union Bag & 
Paper Corp. of Savannah, Ga.” 
Circle CR906. *(Trademark) 





Classifile Personnel Folders equipped 
with patented Kompakt fasteners. 


Manual Proves Valuable 
to Purchasing Agents 


Have you received a copy of “Pur- 
chasing Procedures That Save Time 
and Money’? This 20-page, full- 
color methods manual, pictures in 
detail the most modern, proved ad- 
ministrative control systems for 
purchasing. It shows methods used 
by some of the country’s leading 
firms. Get your copy—circle X1202. 


Remington. FRand 
Room 1956, 315 Fourth Ave., New York 10 
Kindly send literature circled: 
CH947 CR906 X1202 
KD505 
Name 
Title 








Address 
City__ Zone State 
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For more information, turn to Reader Service Card, Circle No. 307 


WIRE 
FORMS 


& Metal Stampings 


High-speed, quality production with 
custom-made precision. Wire formed 
to any shape for every need. 
WIRE FORMS 
.0015 to .125 diameter 
STRAIGHTENING & CUTTING 
Perfect straight lengths to 12 ft. 
.0015 to .125 diameter 
SMALL METAL STAMPINGS 
.0025 to .035 thickness 
.062 to 3 inches wide 
Specializing in Production of Parts for 
Electronic, Cathode Ray Tubes &Transistors 
Write for illustrated folder. 
Send Blueprints or Samples 
for Estimate. 


ART WIRE ona STAMPING 


COMPANY 
1-A BOYDEN PLACE 
NEWARK 2, WN. J. 
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All types and sizes of screws ~~ 
(Phillips, slotted, hex head, 4 => 
socket), bolts, nuts, washers, —_ 

rivets, keys and pins ~ 








Over 9000 items in stock means immediate de- 
livery from one source 


New Garden City plant now operating at top 
speed ond quality 

Unsurpassed facilities for quantity fabrication of 
specials 

A staff of seasoned engineers always available 
for consultation 


Pioneers in the manufacture of stainless steel 
fasteners 


WRITE NOW FOR FREE COPY OF 
FASTENER MANUAL P25 


MANUFACTURERS SINCE 1929 





SCREW PRODUCTS COMPANY, INC. 
GARDEN CITY NEW YORK 


For more information, turn to Reader Service Card, Circle No. 304 
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future. This means that 
necessary to produce po 
nuclear material—atomic p 

“The design of the atom | 
which Westinghouse built for ¢p 
submarine Nautilus was n 
sible only by the solution | 
metallurgical problems,” said Trigg , 

The future large scale generation 
of power from nuclear energy hinges 
on the solution of additional! meta| 
lurgical problems.” 





































Melamine Decorating 


Process Available 


A process is now available fo; 
bonding decorations in melaminc 
plastic. The Einson Freeman Com 
pany of Long Island City, New 
York, a lithographic firm, obtain 
a licensing agreement in 1953 
European dev elopments, and has now 
perfected the process with the coop- 
eration of Monsanto Chemical Corp 
The technique produces a sealed-in 
decorative effect on conventional 
melamine plastic products such as 
dishware and jewel cases by means 
of a melamine impregnated overlaj 
inserted in the mold during t 
breathing or degassing cycle. I! 
overlay, a paper-like disc, is printed 
on the underside and the decoration 
is protected by a hard glassy mela 
mine surface after it is bonded to the 
plastic. Except for the design, th 
overlay disc is colorless and is invis 
ble in the finished product. 


Porcelain Pipe 


Welding Process 


A porcelain enamel coated inser 
of light gage metal has been devel: 
oped which permits welding por 
celain enamel pipe in field oper 
tions. By reducing the amount 0 
pre-engineering and prefabrication 
that ordinarily accompanies installa: 
tions using porcelain or glass lined 
pipe, the costs of installed systems 
can be reduced, and the possible : field 
of oo of porcelain lined pipe 
may be extended considerably. The 
porcelain coated insert has solved the 
basic problem of joining st ndard 
21-ft lengths of pipe coated aside 
and out with porcelain ename with: 
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_T Pedestal Poles and Base Covers 
made from Cold-Formed Shapes 


In making these sturdy, long-lasting sign 
supports, we cold-form tapered channels 
12 ft long from 10-gage sheets, then 
machine-weld the two channels together 
to form the rectangular pole. 

The base cover is also cold-formed 
from 10-gage sheet steel. It consists of 
two halves which are bolted together by 
means of angle clips welded inside. 

Bethlehem is fully equipped to turn 
out jobs like this in almost any quantity. 
What’s more, these poles are only one 
of literally hundreds of parts and prod- 
ucts we've formed, and in some in- 
stances, fabricated for such diverse uses 
as overhead-door track, guy-wire guards, 
storage racks and lawn-mower parts. 

Bethlehem Cold-Formed Shapes are 
regular or irregular shapes formed cold 
from strip, sheet or plate steel. They are 
uniform in thickness and have a high 
strength-to-weight ratio. We make them 


on presses, brakes or rolls, in all gages 
from 5 to 24. 

Perhaps you have an idea which could 
be developed into a practical, cost-cut- 
ting use for cold-formed shapes. Tell us 
about it. Write direct to us at Bethlehem, 
Pa., inciuding, if possible, a rough 
sketch of the part you have in mind. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 


For more information, turn to Reader Service Card, Circle No. 424 
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MALLEABLE News Digest 
IRON CASTINGS 


give lower cost advantage 











Yes, Moline Maileable Iron Castings can show a 
savings in the parts you need that require strength 
and an ability to ‘‘take it’’. 





Recent increases in the cost of steel, and con- 


squently weldments, make malleable iron castings | Section of oxyacetylene welded por. 
more attractive than ever, price wise. Check the | celain enamel lined pipe, shows insert 
comparative costs yourself and see the difference. | 


Good service, quality control and lower cost are 


3 reasons why your connection with Moline Iron out harming the coating. 
Works can be a profitable one. Let us quote on | In practice the porcelain lined Pipe 
your requirements. is field cut by any practical method 


which will provide reasonably square 
ends. The porcelain enamel inser 
is put in place and the two pieces 
of pipe are brought together and 
welded with a standard oxyacetylene 
weld. The heat of the welding oper: 
ation seals the glass coating of the 
insert to the lining of the pipe, and 
effectively protects the welded joint 
from the pipe contents. 

The procedure of welding the 
Moline, Illinois, U.S. A. porcelain pipe is virtually identical 
aie | | . | with rere pipe welding opera 
| tions. A good pipe welder can han- 

dle the joint in a little longer time 


| | than is required for ordinary pipe. 
| The joining process, developed by 
SMALL PARTS | the Barrows Porcelain Enamel (© 


should eliminate a large amount \ 
custom building and_prefabricatior 
in porcelain pipe applications. It will 
lower the cost of installation, and 


PRECISION permit porcelain enameled pipe to bx 


| used more economically in such ap 
INSTRUMENTS | plications as salt water conduit, hea 
| exchanger tubes and other high tem 
perature and corrosive applications 


The parts shown here are 
representative of our pro- 
duction for automotive, 
farm implement, appliance 
and railroad customers. 


WE SHIP QUICK! 
Phone 4-5676 for Service 


MOLINE 


IRON WORKS 




























PLAY A BIG PART IN 






vane 
fine product. 


AluminumShipments 


Shipments of aluminum forgings 
| pressings and impact extrusions 1 
an ™ | 1953 showed an increase of 20% 


Six. \ over the shipments of the previous 


Sincerely. 
wrxamaLycOoTry OMAN, TH 
) 
J JA lan~——t Aan 
purton Winehell. 
Preeicent 




















haiti _ “Like many complicated electronic | year, according to a joint release by 
ot sot instruments, the Minshall Organ the Business and Defense Services 
requires the utmost in precision and 3 ie , of 

quality in all of its components. That's Administration and the Bureau 
why we take our hats off to your the Census, Department of Com: 
company and its very fine product.” merce. Total shipments last yea! 
With ideal physical and electrical properties, resistance to ; amounted to 113.3 million |b, 
tarnish and most corrosive atmospheres, Ney Precious Metals, fabricated ) increase of 19.1 million tons ove 
into slip rings, brushes, wipers, and contacts, have again demonstrated 1952 shipments. . 
their superiority for use in precision electrical and electronic apparatus. Consumption of forging stock ust’ 
Improve the accuracy and prolong the life of your instrument by using by forging plants in the production 
Ney Precious Metal Alloys. Write today to... Engineering Department. | of aluminum ee a nil 
impact extrusions totalle d 
THE J. M. NEY COMPANY lion, pounds in 1953, which is 13% 
Specialists in Precious Metal Metallurgy Since 1812 a greater than the 135.5 million Ib 








105 ELM STREET, HARTFORD 1, CONNECTICUT 13NYS4B consumed in 1952. A better ratio 0! 
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Heatin 
kins ¢ 
Service 
furnace 


ng 


How much 
heat from 
a heat’ 








You've seen molten metal before . . . but chances 
are you've never seen a “heat” that’s more closely 
controlled as to composition and quality than the one 
you see above. For this is a heat of Hoskins Chromel 

. . the original nickel-chromium alloy that first 
made electrical heating practical. Into it go precise 
amounts of the purest raw materials obtainable... 
mixed, melted, and poured in exactly timed cycles. 








Heating elements madeof Hos- 
kins Chromel give long life 
service 'n industrial electric 
urnaces, home appliances, 


Spark plugs equipped with 
Hoskins electrode alloys give 
long dependable service wher- 


. ever they're used. 


Hoskins Chromel-Alumel ther- 
mocouple alloys accurately 
register exhaust temperatures 
of jet aircraft engines. 









of Chromel 7 





And from it, ultimately, will come approximately 
1200 pounds of fine finished material . . . smooth, 
bright, durable wire or ribbon produced to a spec- 
ified resistivity for long, dependable service as heating 





elements or cold resistors in countless different elec- 


trical devices. 


Chromel, however, is only one of many specialized, 
quality-controlled alloys developed and produced by 
Hoskins. Others include: Alloy 502 . . . used through- 
out industry for a wide range of heat resistant me- 
chanical applications. Spark plug electrode alloys... 
which have become universally accepted standards of 
quality and durability. Alloy 717 . . . used in facing 
engine valves for longer life and improved service. 
And, of course, there are Hoskins Chromel-Alumel 
thermocouple alloys for industrial furnaces and jet en- 
gines . . . unconditionally guaranteed to register true 
temperature-e.m.f. values within close specified limits. 


MANUFACTURING COMPANY 


© DETROIT 8, MICHIGAN 


4445 LAWTON AVENUE 


For more information, turn to Reader Service Card, Circle No. 403 
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NON PRECIOUS 
SUPPORTING 
BASE METAL 


ater for slip: ring saaebher in any. be the gue pone oy as gold and 
silver, in alloyed form or laminated to a non-precious, non-costly base metal 


‘that supplies oll the strength and rigidity needed. 
MAXIMUM DIAMETER "3 x .060 
TOLERANCES: : 











The Home of IMPROVED Service 
Rhode Island’s largest manufacturer 
of Laminated Metals 







































RIVETS NAILS * SCREWS. 
FASTENERS * PARTS 


... these are a Hassall specialty. Any metal, any finish, 
any size to %” diameter and up to 7” long. 
May we quote on your requirements? 


FREE DECIMAL WALL CHART 

... this big, easy to read Decimal Equivalent Wall 
Chart is also a Hassall specialty. 

It's yours, free for the asking and no obligation. 























JOHN HASSALL, INC., P.O. BOX 2174 Westbury, L. I., N.Y. 
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consumption to shipments 
corded in 1953 than in 1° 
In 1953 the ratio of forg; 
consumed to finished prod 
ments was 1.348, while it w 
in 1952. Data for collapsib 
are not contained in this rep 


Automation Terms 
To Be Standardized 


The field of automation, automat. 
ization, Or automatic control, like al! 
specialized fields, is developing its 
own terminology. Since control tech: 
niques cross many specialties such as 
tool design, electronics, materials 
handling, information theory, and so 
forth, the language and terminolog 
used to describe the field contains 
a great many confusing duplicatio 
and double meanings. The Americar 
Standards Association recently passed 
a resolution to develop a standard 
terminology concerned with auto- 
matic control, which will result in 
better communication within the 
field. 

The ASA elected the American 
Society of Mechanical Engineers 
which has been engaged with tl 
American Institute of Electrical Eng 
neers in terminology research con 
cerned with automatic control for the 
past ten years, to provide adminis 
trative lez idership as sponsor ol 
project. 

A committee under the auspices 0! 
the American Standards Association 
will carry out the project, which will 
be called “Terminology for Auto 
matic Controls.”’ 

The Association was asked to initl- 
ate the project Ly ASME, who ad: 
vised: 

“The magnitude of the work 
already accomplished jointly by 
ASME and AIEE as well as the 
growing interest in the broad field o! 
automatic control seems to establish 
the need for the organization of a0 
ASA Sectional Committee in this 
field . . . [the ASME recommends} 
that a project be established under the 
American Standards Association with 
a view for a national standard term! 
nology.”’ 


Organizations attending a § nera! 


conference which recommended the 


project were: American Socicty 
‘ 2 _— 
Mechanical Engineers; U. S. ‘4vy; 


Bureau of Ships; Instrument : ciety 
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> — HARSHAW PERELOW 
~ BRIGHT NICKEL 


3 Harshaw Perglow Bright Nickel 


pee 


or See 


oe ... proved with more than 
| : 227,000,000 ampere hours of 


successful operation. 


Harshaw Perglow is ready for you NOW! 
For complete details write or call today. 





THE HARSHAW CHEMICAL co. 


1945 East 97th Street + Cleveland 6, Ohio 


Chicago 32, Ill. Cincinnati 13, Ohio Cleveland 6, Ohio 
Houston 11, Texas Los Angeles 22,Calif. Detroit 28, Mich. 
Philadelphia 48, Pa. Pittsburgh 22,Pa. New York 17,N. Y. 
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AGILENE 


(POLYETHYLENE) 


gor ULTIMATE 
CORROSION RESISTANCE 
BY THE AGILE HOT GAS 


WELDING, FLAME SPRAYING, 
and FLOC-COATING METHODS 







X-RAY TESTED FOR 
QUALITY CONTROL 


Agile’s strict quality control for every 
fabricated and semi-finished component 
assures you of material which is homo- 
geneous, non-degraded, and free from 
voids, 


AGILENE SHEET 


Largest sheets available! They range in 
size from 1%” to 1” in thickness and the 
over all size is 48” x 72”. Agilene sheets 
are molded from virgin Polyethylene 
resin, natural or black pigmented, and 
are free from air inclusions. 


AGILENE ROD 


Largest sizes available! Standard diame- 
ter ranges from 4” to 3” and standard 
lengths from 12 to 60 inches. Molded 
from virgin Polyethylene resin, natural 
or black pigmented. 


AGILENE BLOCK 


Largest sizes available! Standard dimen- 
sions range from 12” x12” x1” to12”x 
12” x 4” molded from virgin Polyethy- 
lene resin, natural or black pigmented. 
Larger sizes also available. 


MOLDINGS 


Largest sizes available! Up to 1,000 
pounds. 





SEND FOR COMPLETE LITERATURE 





ie 
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AGILENE 


‘SE Se 


sEmMcutan rt qile 
Gasporation 























era! Offices 
$461 Dur Rd. Maple Heights, Oh 








shodehislae, 
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of America; American Society for 
Testing Materials; National Bureau 
of Standards: Institute of Radio En 
gineers; Chemical Industry Advisory 
Board: American Petroleum Institute, 
Scientific Apparatus Manufacturers 
Association; National Electrical Man- 
ufacturers Association; U. S. Depart- 
ment of Defense; and the American 
Institute of Electrical Engineers. 


ASTM Approves 
65 New Standards 


Featured by 36 technical sessions 
at which were presented 110 tech- 
nical papers covering various aspects 
of engineering materials, the 1954 
Annual Meeting of the American 
Society for Testing Materials, held 
throughout the week of June 13 at 
Chicago, also included 600 meetings 
of the technical committees. 

Seventy-two of the Society's tech- 
nical committees reported at the 
meeting, with the result that 65 new 
specifications and tests were approved 
and revisions in 229 existing tenta- 
tives and standards were acted on. A 
total of 109 specifications and tests 
that have been published previously 
as tentative were approved for ref- 
erence to Society letter ballot for 
adoption as standard. All of these 
new and revised standards will be 
published later in the year in the 
1954 Supplement to the Book of 
ASTM Standards. 

Including the 1954 Annual Meet- 
ing actions there are now about 2120 


| ASTM Standards. This compares 
| with the figure twenty years ago of 


730 and ten years ago, 1944, of 


| about 1280. These figures indicate a | 
| definitely increased tempo in stand- 
| ardization activities during the last 
| decade. 


1954 Directors Report 


In its Annual Report the ASTM | | 


Board of Directors noted that over 


6000 technical men now serve on the | 
many hundreds of ASTM technical | 
committtees and subcommittees with | 
the number of working groups now | 


approaching the 2000 mark. 


The report noted that the Society | 
has over 2000 specifications, test | 


methods, definitions, etc., and in con- 


sidering the large number of publi- | 


cations sponsored by technical com- 


(NON-PLASTICI£ 
POLYVINYL CHLOR 


gor ULTIMATE” 
CORROSION RESISTANCE 


BY THE AGILE HOT Gas 
WELDING TECHNIQUE 


For Hot Gas Thermo-Plastic 


Welding (electrically operated 110 
volt gun) complete with 15 feet each 
inert gas or air hose, rubber covered 
flexible electric cord. Ask for Bulletin 
“Hot Gas Welding.” 


AGILIDE SHEET 


Largest sizes available! Thicknesses 


14" 


range from 4%” to 1” and the overall 
size is 48” x 72” and 108”. These sheets 
may be cut to size. 


AGILIDE ROD 


Largest sizes available! Diameters from 
Y%”" to 1”. Standard lengths are 10’ 0”. 
May be cut to any length desired. 


AGILIDE BLOCK 


Largest sizes available! Dimensions from 
12” x 12” x1” to 12” x12” x 4”. 


SEND FOR COMPLETE 
LITERATURE 
TODAY!!! 









a i A» 
AGILIDE 
Corporation 
Plant and Genera! Offices 
41 Dunho Rd. Maple Heights, Oh 


P O Box 
DEPT C-2 


For more information, Circle No. © 75 
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[They've been using tin-rich solders 
for almost 2000 years and haven't 
found a real substitute yet! Nothing 
else is as cheap or easy to use in 
making corrosion-resistant, imperme- 
able, electrically conductive joints at 
relatively low temperatures. 


Making Solder 
Still More Efficient 
Now, new alloys and new soldering 
techniques are making tin solders 
still more useful on production lines. 


rom 





A solder of tin-indium, for exam- 

Ors ple, is now used for sealing glass to 
4 metal or glass to glass—will adhere to 
mica, quartz, thermosetting plastics, 

’ and some glazed ceramics, as well. 


MALAYAN 
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New Jobs for One of the World’s 
Most Useful Metals: 


STRAITS TIN from MALAYA 








For joining aluminum, cerium 
added to a tin-rich, tin-zinc solder 
gives both improved salt spray re- 
sistance and better wettability. 

New techniques for applying sol- 
der include ultrasonic methods of 
soldering and tinning aluminum, and 
the new mechanized dip soldering 
process that is saving industry thou- 
sands of man-hours. 


Tin is, of course, the key ingredi- 
ent in solder. Over one-third of the 
world’s tin is mined and smelted in 
Malaya. Known as Straits Tin, this 
metal is more than 99.87% pure and 
is world-famous for its absolute re- 
liability of grade. 


A new booklet, “Straits Tin: A Most Useful Metal for Ameri- 
can Industry,” tells a factual and intriguing story of the many 
new ways tin can be used today. A copy is yours for the asking. 


Dept. 688, 1028 Connecticut Ave., Washington 6, D.C. 


* For more information, turn to Reader Service Card, Circle No. 335 


Concentrating tin ore 
Malayan economy depends heavily on tin ex- 
ports. Thus a continuing and stable market for 
tin is as vital to Malaya as a continuing and 


stable supply is to the United States. 





in Selangor, Malaya. 


New Tin Alloys---New Techniques 
« f Make Soldering Faster, More Efficient 


A New Look 


at Straits Tin 


Today, not only new solders but new 
tin alloys, new tin-alloy coatings and 
platings, and new uses for tin chemi- 
cals have been discovered that make 
Straits Tin more valuable than ever 
to American industry. And continu- 
ing research will find still more ways 
in which tin can serve you in the 
near future. 


Whatever your product or process 
may be, now is the time to reappraise 
carefully the unique combination of 
properties of Straits Tin. For no 
other metal we know today can do 
so many different kinds of jobs so 
economically and so well. 






















ARE YOU SEARCHING FOR 


HIGH PERFORMANCE 
BEARINGS? 








} 
~ ~ i 
Q 
* | 


SELF-LUBRICATING 


EXCELLENT DURABILITY © CONSTANT 
COEFFICIENT OF FRICTION © APPLICABLE 
OVER A WIDE TEMPERATURE RANGE 
souioivies on cansonizes ® OPERATE DRY, OR AT 
HIGH SPEEDS SUBMERGED IN WATER, 
GASOLINE OR OTHER LIQUIDS © EXCEL- 
LENT FOR CURRENT-CARRYING BEARINGS 
GRAPHALLOY materials are also in wide use 


for oil-free, self-lubricating piston rings, seal rings, 
thrust washers, friction discs, pump vanes, etc. 


Cider Craphalloy Fhodudéa 


BRUSHES | 


C) 


For applications requiring low 
electrical noise, low and con- 
stant drop, high current density 
and minimum wear. Used for 
SELSYNS, DYNAMOTORS, 
SYNCHROS, ROTATING 
STRAIN GAGE pick-ups and 
many other applications. Brush 
Holders and Coin Silver Slip 
Rings also available. 






Y GRapHite 


1010 NEPPERHAN AVE. * Yonkers, New York 


C) Please send data on Graphalloy Oil-Free BUSHINGS. 
[_] Send date on BRUSHES ond CONTACTS. 





NAME & TITLE 
TOMPANY 
STREET 
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mittees, one realizes the diversity and 
complexity of ASTM technical work. 

Membership during the year 
passed the 7600 mark. The current 
annual operating budget is about 
$720,000. 


Committee Actions 


The following tentatives and stand- 
ards were approved in committee and 
have been submitted to the general 
membership of the ASTM for ap- 
proval by letter ballot. The list in- 
cludes only those actions related to 
the fields of product manufacturing 
materials such as metals and plastics. 


Adoption of Tentatives as 
Standard 


Committee A-1 for Steel 

Spec. for Open-Hearth Steel Girder 
Rails of Plain, Grooved, and Guard 
Types (A 2—49 T) 

Spec. for Low-Carbon Steel Joint Bars 
(A 3—49 T) 

Spec. for Structural 
(A 8—52a T) 

Spec. for Soft Steel Track Spikes 
(A 65—49 T) 

Spec. for Steel Screw Spikes (A 66. 
49 T) 
Spec. for Structural 
(A 94—52 T) 

Spec. for Structural Steel for Loco- 
motives and Cars (A 113—52 T) 
Spec. for Carbon Steel Forgings for 


Nickel Steel 


Silicon Steel 


General Industrial Use (A 235 
52 T) 

Spec. for Alloy Steel Forgings for 
General Industrial Use (A 237- 
52 T) 


Spec. for Carbon and Alloy Steel 
Ring and Disk Forgings (A 243— 
51 T) 

Spec. for Carbon Steel Seamless Drum 
Forgings (A 266—51 T) 

Spec. for Low and Intermediate Ten- 
sile Strength Carbon-Steel Plates of 
Structural Quality (Plates 2 in. and 
Under in Thickness) (A 283—52 T) 
Spec. for Carbon and Alloy Steel 
Forgings for Magnetic Retaining 
Rings for Turbine Generators 
(A 288—50 T) 


Spec. for Alloy Steel Forgings for | 


Nonmagnetic Coil Retaining Rings 
for Turbine Generators (A 289— 
52 T) 

Spec. for Carbon and Alloy Steel 
Forgings for Rings for Reduction 
Gears (A 290—52 T) 


(Continued on page 254) 









INVEST MEW 
CASTINGS 
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Base plate for super-sensitive 
measuring device which must ‘je 
dimensionally stable at wide va 
riations in temperature. 


Material—Invar 


Wave Guide 


Material—Aluminum #356T6 





was Lever arm for an Electronic 

ae Computer 

__ Material—Stainless Steel type 303 
. ; 











Send Us Your Drawings For 
Quotations On Parts Where 


EXTRA QUALITY Must Be 
Maintained. 









N. J. HIGHWAY 79 
MORGANVILLE, N. J. 


EL ES 
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Write for your copy: 
“ALLEGHENY METAL 
CASTINGS” 


32 pages of valuable and 
complete data on stainless 
Castings: analyses, proper- 
ties, technical data on han- 
dling and heat treatment, 
typical applications, how to 
order, etc. 


ADDRESS DEPT. MM-57 











4 








SEPTEMBER, 


1954 





There’s NO problem in Stainless Castings 
that we can’t answer for you— 


Odd shapes or intricate sections are 
certainly no problem—look at some 
of our Allegheny Metal casting prod- 
ucts illustrated above. We could show 
you hundreds more. And size is no 
consideration, either—we’re equipped 
to handle any stainless castings—from 
a few ounces to thousands of pounds. 

The really important point for you 
to consider is not the matter of shape 
or size, but of experience. The AL 
Buffalo Foundry is a group of special- 
ists in high-alloy steel castings exclx- 


You can make it BETTER with 


sively ... pioneers in both the static 
and vertical-centrifugal methods of 
casting stainless steels. 

For your assurance, there’s a long 
record of years of successfully answer- 
ing difficult service conditions with 
sound, clean-grained Allegheny Metal 
castings—free from defects, easy to 
machine and dependable in supply. 
@ Let us quote on your stainless casting 
requirements. Allegheny Ludlum Steel 
Corporation, Henry W. Oliver Building, 
Pittsburgh 22, Pennsylvania. 





Allegheny Metal 


Warehouse stocks carried by all Ryerson Steel plants 


waeo soos 





For more information, turn to Reader Service Card, Circle No. 302 















McDanel High Density Mill 
Lining in routine production 
grinding in Mills of various 
sizes shows better than two 
times longer service over 
the regular porcelain brick. 
This high density lining 
brick—for all types of ball 
mill grinding—comes in a 
complete range of sizes to 
fit every size mill. 


Porcelain Specialties 


McDanel is equipped to design 
and manufacture porcelain spe- 
cialties to meet your individual 
requirements, quickly and effici- 
ently. We will 

be glad to help 

you solve your 

problems. 


Write for 
"Industrial 
Porcelain”’ 

catalog 


M‘DANEL 


REFRACTORY PORCELAIN CO. 


Aits PENNSYLVA 


For more information, Circle No. 381 
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Spec. for Steel Sheet Piling (A 328 
52 T) 

Spec. for Heat-Treated Steel Tires 
(A 329—50 T) 

Methods of Macroetch Testing and 
Inspection of Steel Forgings (A 317— 
52 T) 

Spec. for Medium-Carbon Steel Joint 
Bars (A 4—49 T) 

Spec. for Carbon Steel Forgings 
for Locomotives and Cars (A 236— 
52 T) 

Spec. for Alloy Steel Forgings for 
Locomotives and Cars (A_ 238. 
49 T) 

Spec. for Carbon Steel Blooms, Billets, 
and Slabs for Forgings (A 273— 
52 T) 

Spec. for Alloy Steel Blooms, Billets, 
and Slabs for Forgings (A 274— 
52 T) 

Spec. ,for Carbon and Alloy Steel 
Forgings for Pinions for Reduction 
Gears (A 291—52 T) 

Spec. for Carbon and Alloy Steel 
Forgings for Turbine Generators 
Rotors and Shafts (A 292—52 T) 
Spec. for Carbon and Alloy Steel 
Forgings for Turbine Bucket Wheels 
(A 294—52 T) 


Committee A-3 for Cast Iron 
Methods of Impact Testing of Cast 
Iron (A 327—S50 T) 


Committee A-5 for Corrosion of Tron 
and Steel 

Test for Local Thickness of Elec- 
trodeposited Coatings (A 219— 
51 T) 


Committee A-7 
Castings 
Spec. for Malleable Iron Flanges, 
Pipe Fittings, and Valve Parts for 
Railroad, Marine, and other Heavy 
Duty Service (A 338-—51 T) 


for Malleable-Iron 


Committee A-10 for Iron-Chromium, 
Iron-Chromium-Nickel, and Related 
Alloys 

Spec. for Hot-Rolled and Cold- 
Finished Corrosion-Resisting Steel 
Bars (A 276—49 T) 


Committee B-5 for Copper and Cop- 
per Alloys, Cast and Wrought 

Spec. for Cartridge Brass Sheet, Strip, 
Plate, Bar, and Disks (B 19—52 T) 
Spec. for Copper-Base Alloy Cen- 
trifugal Castings (B 271—52 T) 
Rec. Practice for Tension Test Speci- 
mens for Copper-Base Alloys for 
Sand Castings (B 208—49 T) 


(Continued on page 256) 





CAMBRIDGE 


offers you 





Re ee nr 


COMPLETE _ 
SERVICE 
METAL 

SPECIALTIES 


Crates, trays, baskets, racks, grids 
—designed and built for your spe- 
cific materials handling, heat-treat 
and corrosion resistant end use. 





oneal ere 


Our Engineers treat your problem as 
an individual one. We can prepare 
specific designs to solve it or we will 
plan production to meet your own 
designs. Articulated or welded—we 
are prepared. 


FABRICATION 


Our shop facilities have simplified 
production and minimized the human 
error. We fabricate to prescribed 
methods. 

Let us tell you about our welded and 
articulated structures. We work in all 
alloys, on any quantity. We’re in the 
classified section of your telephone 
book, listed under “‘Baskets-Wire’’. 





WRITE TODAY for your free 
catalog describing Cambridge 
Metal Specialties. 


The Cambridge 
Wire Cloth Co. 


Dept. A * Cambridge 9, Mé: 


+ METAL | SPECIAL 
WIRE | | convervor+—4 METAL 
CLOTH BELIS t-T-TFABRICATIONS 


OFFICES IN LEADING INDUSTRIAL AREAS 


For more information, Circle No. 487 
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How Fosbond helps make Caloric Dryer a beautiful buy 


Che new Caloric Gas Clothes Dryer 
has to have an unusually durable 
finish both inside and out—one that 
will stay like-new for years, in spite 
ol extreme and regular exposure to 
moisture and heat. 


To help Caloric meet these high 
requirements, Pennsalt specialists 
mace a comprehensive plant survey. 
Working closely with Caloric pro- 
duction men, they devised a Fosbond 
cycle ‘or use on dryer parts prior to 
fina! lishing with Glidden’s Nu-Pon. 


Foshoud 10, a zine phosphate solu- 
on or spray application, was 
selec'-d as the phosphatizing agent. 


The Fosbond® Process provides life- 
time corrosion resistance and creates 
an ideal surface for an organic finish 
—making it easier to apply, and 
promoting a smoother coating firmly 
“locked” to the base metal. In addi- 
tion to the necessary materials, 
Pennsalt offers continuing technical 
assistance to keep the Process smooth- 
running, trouble-free. And behind 
Fosbond stands Pennsalt—a major 
chemical producer with long experi- 
ence in the metal processing field. 


If your plant and product would 
benefit from a better phosphatizing 
process and the merchandising value 


of the Fosbond-Good Housekeeping 
emblem, you ought to know more 
about Fosbond. Let us make a survey 
(takes 
. no obligation). 
Write: Customer Service Dept., 
Pennsylvania Salt Manufacturing 
Co., 848 Widener Bldg., Phila- 
delphia 7, Pa. on 


of your finishing operation 
but a few hours. . 


Pennsalt 
Chemicals 


Pennsylvania Salt Manufacturing Co. 


For more information, turn to Reader Service Card, Circle No. 472 
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What do you 
know about the 


Moly-sulfide 


A LITTLE DOES A LOT 


LUBRICANT ? 


You may have heard 
about a highly suc- 
cessful solid-film lu- 
bricant which is giv- 
ing remarkable re- 


sults in the shop and 
in the field. 


| In one 40-page 
booklet we have col- 
‘lected 154 detailed 


de- 
scribing how difficult 


‘case-histories 


lubrication problems 
have been overcome 
by molybdenum sul- 
fide. If you wish to be 
up to date about this 
solid-film lubricant, 
fill in the coupon be- 
low, attach it to your 
letterhead and send 
it off today. 


| 
i 


THE LUBRICANT OF MANY USES 


Moly-sulfide 


ALITTLE DOES A LOT 


Climax Molybdenum Company 
500 Fifth Avenue 





For more information, Circle No. 459 
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Committee B-8 for 
Metallic C atings 

Test for Local Thickness of Electro 
deposited Coatings (A 219—51 T) 


Ele. trode posite d 


Committe B-9 for Metal Powders and 
Metal Powder Products 

Rec. Practice for Evaluating Ce 
mented Carbides for Apparent Po- 
rosity (B 276—52 T) 


Committee C-14 for Glass and Glass 
Products 
Test for Resistance of Glass Con- 


| tainers to Chemical Attack (C 225- 





49 T) 


Committee C-16 for Thermal Insu- 
lating Materials 

Spec. for Mineral Wool Blanket 
Insulation (Metal-Mesh Covered) 
(Industrial Type) (C 263—51 T) 
Spec. for Mineral Wool Blanket-Type 
Pipe Insulation (C 280—51 T) 


Committee C-22 for Porcelain Enamel 
Test for eich ai of Porcelain 
Enameled Utensils to Boiling Acid 
(C 283—52 T) | 

Test for Sieve Analysis of Wet Milled 
and Dry Milled Porcelain Enamel 
(C 285—52 T) 


Committee D-1 for Paint, Varnish, 
Lacquer, and Related Products 
Water Immersion Test of Organic 
Coatings on Steel (D 870—51 T) 
Laboratory Test for Degree of Resis- 


tance of Traffic Paint to Bleeding 
(D 969—S52 T) 
Test for Color of Clear Liquids 


(Platinum-Cobalt Scale) (D 1209 
52 T) 


Methods for Measurement of Wet 


Film Thickness of Paint, Varnish. 
Laquer, and Related Products 
(D 1212—52 T) 


Test for Crushing Resistance of Glass 
Spheres (D 1213—52 T) 
Test for Sieve Analysis of Glass 
Spheres (D 1214—52 T) 


Committee D-6 for Paper and Paper 
Products 

Test for Water Resistance of Paper, 
Paperboard, and Other Sheet Ma- 
terials by the Dry-Indicator Method 
(D 779—52 T) 

Test for Ply Adhesion of Paper 
(D 825—52 T) 


Committee D-9 for Electrical Insu- 
lating Materials 
Spec. for Natural Block Mica and 










COST-CUTTING STORY OF THE 
PANGBORN BLAST CLEANING MACHiN: 
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PANGBORN BLAST: 
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For details, write: PANGBORN CORP., 
1700 Pangborn Bivd., Hagerstown, 
Maryland. 


Pangborn 


BLAST CLEANS CHEAPER 


with the right equipment for every job 


For more information, Circle No. 43° 


MATERIALS & METHODS 














Pangborn Blas! 
Cleaning Machine 
—available in six 
types, stationary 
or portable 
delivers efficient, 
low-cost main- 
tenance in any 
plant. $188 up. 
















50th Anniversary 
Medallion 
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Many Things 
Copper Does 


ALCUPLATE 


Does At 
Less Cost 


































































COPPER 
7 ALUMINUM Q How can you reduce the cost of copper or brass 
a in your parts or products? 
A Get the same copper surface area and natural 
thickness with less copper. 
And that is exactly what ALCUPLATE does. ALCUPLATE is a 
COPPER solid layer of copper permanently clad —to one side or both 
—_ sides of less expensive aluminum. 
ALUMINUM 
! 
4 nanan THUS = ON ONE SIDE 
” OR THUS ss ON BOTH SIDES 
nt, 
ain- ALCUPLATE FEATURES THIS gives you solid copper performance at a15 to 30% lower 
any cost over solid copper. 
up. 
© Natural copper appearance Yet, in addition to this cost reduction, ALCUPLATE provides vir- 
@ High electrical conductivity tually the same physical and electrical properties as solid copper. 
@ Excellent heat dissipation FABRICATING PROPERTIES 
i ALCUPLATE can be fabricated by stamping, drawing, spinning 
© Soft-soldering surfaces and forming. The copper provides an ideal surface for soft- 
@ Easy fabrication soldering operations, electroplating or other finishes. 
@ Light weight SIZES AVAILABLE 
ALCUPLATE is available in coils or flat stock up to 1/16" thick 
x 13” wide and in a choice of thickness ratios and tempers. 
For further information, write or wire 





ALCUPLATE™ 


METALS & CONTROLS CORPORATION 


GENERAL PLATE DIVISION 
69 FOREST ST., ATTLEBORO, MASS. 
For more information, turn to Reader Service Card, Circle No. 481 
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For Your Ferrous 
Casting Needs 
Get These... 


4 


Freedom from... 
| Porosity 
2 High Cost Material 
3 Expensive Machining 


4 Metallurgical Variation 
with 
PERMANENT MOLD 
— lron Castings 





ng Machine 
GEAR 


NCRANKCASE. 
Permanent Mold Gray Iron Cast- 
ings by DOSTAL offer many ad- 
vantages. Their structure is uni- 
form and surface scale is elimi- 
nated. These 2 factors permit 
higher speed machining with 
faster feeds. The dimensional 
accuracy and uniformity of 
DOSTAL Permanent Mold Cast- 
ings reduces machining oper- 
ations to a minimum. Permanent 
molded castings are uniform in 
hardness and their structure is 


rekctakicienale| porous-free 


A 
‘ 


DOSTAL 


FOUNDRY and MACHINE COMPANY 
25) Williams Drive 
slop Mn 1 OME delahalel ami aliaa 


For more information, Circle No. 484 
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Mica Films Suitable for Use in Mica 
Diels tric (¢ ipacitors (D 748 »? [) 
Committee I-13 tor 

Def. of Terms Relating to Textil 
Materials (D 123—53 T) 

Test for Colorfastness to Light of 
Textiles (D 5S06—5 2 T) 

Test for Water Resistance of Textile 
Fabrics (D 583—52 T) 

Test for Resistance of Textile Ma- 
terials to Microorganisms (D 684 
53 T) 

Test for Evaluating Treated Textiles 
for Permanence of Resistance to 
Microorganisms (D 862—45 T) 
Spec. and Methods of Test for 
Asbestos Yarns (D 299—52 T) 
Spec. and Methods of Test for 
Asbestos Lap (D 1061—52 T) 


Committee D-14 for Adhesives 
Spec. for Impact Strength of Ad- 
hesives (D 950—52 T) 


Committee D-20 for Plastics 

Spec. for Primary Octyl Phthalate 
Ester Plasticizers (D 1249—52 T) 
Test for Compressive Properties of 
Rigid Plastics (_D 695—52 T) 
Test for Bearing Strength of Plastics 
(D 953—48 T) 

Test for Apparent Density and Bulk 
Factor of Granular Thermoplastic 
Molding Powder (D 1182—51 T) 
Test for Measurement of Changes 
in Linear Dimensions of Nonrigid 
Thermoplastic Sheeting or Film 
(D 1204—52 T) 

Test for Specific Viscosity of Viny! 
Chloride Polymers (D 1243—52 T) 


(Continued on page 260) 


[EXTRUSIONS 


Plastic precision Extru- 
sions made to your exact 
specifications. 
RDS 6-6 
TwRES GQ Gy 
SHAPES AO Z J 
STRIPS W//4 / Y/ i bi 
CURVED EXTRUSIONS* CY 
CORED EXTRUSIONS << 
FABRICATED EXTRUSIONS [J] ©) 
e No die charge for rods and 
tubes regardless of diameter 
e Exact color matching 
g e Cutting to exact lengths 
12 page illustrated brochure 
describes 36 applications, 
gives details on materials, 
contains property tables. 


WRITE FOR FREE COPY 
ON YOUR COMPANY 
LETTERHEAD. 


|ANCHOR PLASTICS 


COMPANY, INC. 


36-36 36TH STREET 
LONG ISLAND CITY 6 
NEW YORK 


*Patented 


et HOS Paseres 


For more information, Circle No. 527 


MATERIALS & METHODS 





